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AJ4^s»Ji ?Uu£)l uUwU/l X lSLwiS uIjum ^uZj 

: JLjlj a < d ( se < «o a dJI /-Ira JLa^t/s ( 4Juu <-J-> V (j--a /j£ A^L<_aJl a ^M ■ aaJ| a t oJl>-j dJL! JLa^sJI 

u\c SjjLUI SjjJlII 4_j-lLjJI j vlj^-MI JjjfcQl ( _ 7 l^-ll (—.JjjClIlj (jyi-a-II ajLlILJ LaUJI 4 <j 1 1 ,_,♦•■■" 

■ " ' I j --V 1 1 4_^_pj A La" ft* V I ljufc (_jLjia ij^jjul (5a-<-u £- eviiajj,! 4-lIqX I a ^ j i a 1 1 a ^ j « 53 II (_ajLksaJl J-*-^ 
0_5jlj-a (jyic. Lj3l j JUjjju |_Lal *— i "La (j-Laj - i '-^d J^ 5 *- 1 L^J-ajx-a 4r ' : ' ' *"*" (jr'-" cj-kj-'' I j-* ajLs (jJtJ (j-a '^4?^ "it I 
(Jjjlj J f ■ — >~T :(_£j-<j_Li!! aJL-2jJI 4 \irc *-3-5 4r La^ jlj-<a" i nVI (J^>-^ (j^ (j^M'J (*^*-^W 7c- 1 "<U d-iLuaj SjJS (jj-^-J 

.Lie I "^ LajLfliLI JjaJI <_al_i^ii JLtJ dill 

*» a 1 1 5j 1 1 4_jjajul c_) nL^cjJI >L-a (j ^"" 4_jjL»«jJ »j La *»■■ :*_a>Llil ) *Q La3 a fW ■•) ' ^"t 4_aL»JI S jljVM ' " ■ La -^ JL3a 
A~\ , s\ , ^-*. < j a I ^-^ < ( J J jjLtl J)j ■ a • " ) I J Laj a /,^-" ~" ' 43jJ1.3- 4 J a If I mil ■ ul (3^5 ' Sf-'d)^-"' J?^ !/—' *'-'- , ^- 
m^j tl (J!laj (_£J.JI 4 j ' La a 1 1 4_ji^J,l j_uL*Jtl jljLcJ pat ■"■* ^_ a alaj»j I <jjufc C-JlTLali JL9a ( 43l_iJLLaILa ,_ 1 1" t 
(5a-<-u (_p-4-i A ^ • <a i tm ' (jL>J (Jj^a-Jijj /-lr Lg-il ' ' ^_ i-uLtil JLaj-*3 jj <4_j_unjGJ| ^ali_JI «.l_b *2_ j^ . ..I . ..VI 

1_£Jl1I (jT la-*JI *JsljJI *-a 4jaUtl 4-jJjJI Jj£|j33 ^-i^i ,_,'■ j U <_<jjjCJIj ,_/'^tl AjitlLt i^aUJI 4 ij 1 Ij J-a-*-tl 

j .^— -1 ^jjjJLj ^aLJvJ A I a I ^— » j a a i La < ) 4jI gJLil ^_ (jL^titl <>j.jk 7-^ieILt ij^jjul ^jj ■ a < " 1 1 . 1 Laj a 4 i a j aj 

j^i , „l , ,.*V l 43 LJLLalLa Jj^S — i ^_ 4_jjlsI a < j ^— 1 1 a i (J^jjiJl jj » ■' ' I al , ^."tl 

CjU-llJco <* j i 53 p'"^ ^-jjjCli 4jj ■ V>« tl s.Lxa_i^=jl '"'I jluiI ■ u| 4 j i jjjOll 4_iji>JI <>j.jfc jj a I i"i" a 

f_y& ' aa^e3JI IjuJ ijaj^Ltl i " ) I j I j 1 1 (—11 • ■■" ^— 1 1 4_iiij^= Ma I i"i" 4jaj3> di Lc g i <-> a^a 4_il23Jl CliLii^aJLt 4_i3Lxa-i^za 

j_c dJUl (jjs (_LaG 4_j_ujjl3jl 4_ixiL»JI <>j.jfc tiJLjlj ^^A- 1 * ' -"*"' /, A a ^_a>Llil ) *Q La3 a ^ j -i i aa3 1 4^aL»JI 2 jl Jil I a 
4 JulSjlJ! I ^a nl-Hj da-m-ua uj nl i n Li 4 4^a j^U I 4jj ai_iiaJ I O I j I jt, | ^jju^s G ^2_ >-<jj Lus ^^—^ Cu ) ^ j i u3 (j 1 (Jjv a 

.CliljL^Jll i?j-a> <— iL ."^-.l 4_jJUe rfvejG ( _ ? jJI Jl ^-^ ,r,Vlj '"'I axjla3JLj 4JU"i> nVLj 

(_<-pca * l"y ■• AjJ tgl <<-> j-ja d_u»»j Li I j ' a ^j-i, t - ;^" ■ "Im La>jljLc| /-lr ^^A^LaJI (3^9^ (Jl J* uu dJUIa 

.*Lojl!I 



^-ALIJlI jj^Lajj ^ ^ o uaHJ 4_xsL*JI ajl^VI 






jl i_3ai_*Jtl j-js ' JL_*-ia .. d Ac ^ a^ft ■ u a dJjl olaJLua dJjl ^Jj ■ uj ^__Lc ^M ...IIa a\< , ^-.TIa dJU JL-cj«-!I 
< i_ajJL!lII al lL— =e_i_J ' JL^c^o ^_ ; I a ■ ■■ 4 j al<~ diljl -»M j--a 1— ifcjLbl d_2JL»»j l_a-i ^j ■■! 5j a^o^I j-a ^1 i_£' 1*^-22 
aLj^I <>j_ifc I§_ ^ j \j» , „tl 4_uj^lII l^=Aje\\ (_gj)"i ma ^Ir ^ Laj iSu oljLi JL3 4_a_>.jJlJlj i_ajjLlII 4 £—.j -^ jj J^>.j 
O-aLJS I ^' a 3 iQ J •— 1 1 0Jufc x^a ^Lual jjj ( ,.1^1,1 (_iJjjCjl a *< aJI ajLlILI <LaL*JI 4 , „ , „J 1 I j^j" . .. <\ . I<- I , ^.j , ,-. a» g 
Jjj ■ " ' " ' I 1 I k»" a x--a ' ■ ■ "I " ' l_a-i 4_j_i_ul jJlJI 4_laj»JI ) J J '■^"' ' J • " • "j v ' /?-&' Hi >£j Lala ^ j i i eaj 1 <LaL*JI 3 jl Jil I 
4_<_dlj_J j-js Jj^f' 4 — ^"J-^' (J— ^- CJ ' "-b^-^ L^W (jr*— '' ' 4 ^ ij^jdll 4_ij_2_»JI Ij g->*Jl 0J— ifc CjIj— cj (j--°J (J— «-*-!' 
■ LaJtJ I j<" j a-^a ^_ j a i a a 1 1 <>j._4a ^J a i a fl 4 ♦ , „" |<- ^ allao /yi-il J 4._j_L2IlJI OLil^aJI ^_ <Lja ■ V>« II «.Lx< 



_L^_l 



^J 



4 juLj-a^L^a II 4 jl121]| (C,-mJ3 (_(JLLi I j^J".-».j .JiJIa 4 a-flXlj 4^ ■ ..I ■ ..VI *M_&mi a <Lu_u-iJ i-JI vJ^vLJtl (_Jj1 L*^ 

; i ija-s&j II j 4 j i ■ .<" 1 1 i_L—jj>. (j--a <Lja iV>«ll 4_ijl_aJ^=Jl Jl 9—1' X a (J-^autliJl » jlaj ■ ■" ■ "-*- — Q U-i " -V LI 4 i ♦ l"j 

4 A 1" ^- 1 I CliLcq i<->aJLl fj^tj-C £— ■ ''J) JL£a . Jl aJLl olX-fr* 4 i^iLaJl 4 /v\< , „tl <Jlil s .|j^s»J a 4_jjLjVj j 1I| ^j a I a a< 1 1 a 
Jl^j . pj_LijJLI jj-c <_3_aj^«JI JJ (_JLiaJI ^JLJ JlS (_$J~II J-*i' jlj^— i"tl (- 1 i ->«~j ( dlLa^LLj ( t_i_aJLj'i?l SJjg r >i 
4_a- i<-.la 4 Aw La » ^ j Atl 1<- , . tl Utl aJLcl Lti-1 tilJja 4 ^^ .^.^-"tl | jl dJLjjjjka 4^,^ , „",tl C-aj^soja I§_ cJlak 
jtt^^ (jjxjJJj (jl ij^~" 1 ' Ly^' ' jTj" ' ' ■ 4 A I", ^- 1 1 4 1 1 , n2l (j-a d_i (j-uLi V JJLju J 1 *~-' a J^— 1 OjljjI I 1^— 1 . 4_aJ2_Laa 
(j_ &j> I§_ 4^1 . ..I . ..VI L^ajjfcLLsj 4 jaUtl SjLJLI -^ j ..j* ^ Ir <J --<A*i c, ^\jJI I§_ Jlc I ■ ulj 4 i ■■•j* H l_< ILLaJI 

. c_JLLJI 

Sa-cLUI jjl^-^ .^.j jjjJ-JI 4_p.^?| Li^Lbf I ji_4 I iaUj « A_b (jj j_jjl_UI (jr JL*JI aJJI J t . ..'< ^LljJI 2_j 

j| . <_i^_LaJI a (j< ■ ..j, ' 1 1 2 a-i-al L^Jj_u 4 Un-s..M a J^-^ < rt . ,. A » c^aJLi (_xjvj^a t 4^a2l oJJk i •'■*$ ) ^_ 4_tx^ijjJI 
. pjj ^=JI <1^>.jJ I i^aJLk J-a-»-II I j.jfc jj^-^j jl dill JLljIj t J .'^'aVI ^jLao LlLa^i >^J tillJ-J 




4J.5J-* utl\ 4 JJJ-aJ' 4_^=JUJLI 

■cviiTlo lliiiplllq.cvifill pilnlll nnlnllniiiiiif][)ll 







** 1 

4_4Lc 



^j_u_<_ul 



r3 




iwLt jimii 4J4t_*)i ?Ll«i&)I uUuLui AuLluS uljji*« 3uu_J 



i 4_IUl.UI _1) Lc ajj_»JL I a ( 4ja____JI «. L_lcj___J I 3L___) (JiLo ( 4jq___*JI *1_ujj___JLI 4_3_«_! (jjj-t-^l 4__ilj_ 

. ija_____l _l ail — _^L— ,1 -j 

: _-lc SjJuaJl tiijjJ (j_a-==iLJ J -a-t]| IjL* (J^s____i LajLlc 

. 2_aj>-aJLI 4_tl_a__J1 4__.a_<j_»iil /-ic s.l_b ^ j , >. » 1 1 < . __jj t, I c. »j 4_5j__o - ' 

. J - I a- 1 1 (j- i_*jLiJI -i'j-^'j i__La_il _lji,l 4__j__$j dJJjj ^j -a-JI (JcLa-JI f-jj JLjJL-xj - < 

. /A • 4_j___j Sjl j_»JI <>j._b _)-S2i <_J\ V'J^-^' lH^J (1)' 



. 2 J_>~! a 4__L__ 



Overhead Projector _-x_!j ^j^. jL^- 

. ija___*_l __l -=3 J qJJ 4_tilj._) r-_l_9_ 

. 2j!j_w J-^slJ 4_Jl_JI 4_lj__>JI jLl_vI 



iwLt jimii 4J4ti*)i ?Ll«i&)I uUuLui AuLluS uljji*« 3uluu 



*» 1 1^— i a . (j a_i i^aJ I O I '^~ ' ) " «■ I ^1^^~ ' ' j ' L-> «l_La I i -< i ) iJuu £j 1 Jj ^— » a, 1 1 ^j-a 4 ja ■ V>« I 1 ^ LxcJ^aJ I 

4_jjLiJ j >l i^a^a jj^a i La a^ I g-^ J J ' -~* ~~ 1 1 (j ^— ' ' 3 Jj .V.«tl O L_l^=>jJ, I (j j £=a (j— ^ iuLt OrgciflIC 4-ja '^^* 

■ -i i " ' La Jp.j (j-^ Ji->2? ' J '* ' t I ijaj] i aj » J (jl ^j ( 4_i^JI dil Lil ^— » II (j-- ' V i ■'"' ' ^ '1 (_£l t 4_j_i lajjva 

■ "'I ' ^— is 1 I » j j i aj 1 ( d-j-ilajj*. a| '"■ 'I ^— i 4_jj|_ij ( d_jj>JI '"'I Lil ^— ' 'I a I ua.| ^_ i La ak JLs~a3 /Jj-Jl . 4 -^ 3, >-'' * J fl ' 
3jLa ^^JLl Jj t^ajaJI ^a 1828 Wohler jJa-3 «JL*JI ^<* ^^Jl*. IjLjLlj J I n"f VI IJl_4 t^-aJJ . 4-jj l^lII 
iajjuia! OlJI j i ii £j\ 3e ■ -<" i liDja 4-ja ija^: < lc _M a^a jj^a ( (Jq-j-JI ■ " ' I *'J ^— ' * (_JjLa>.la, ^~'J ' """" 2-5La rj-&J ) LjjjJ' 

o 

NH4OCN ► H 2 ^^C — NH 2 

t_i_c \J| i^a^a jj^a 4-ja ■ V>«ll 1 " 1 1 1 ^— 1 ■) \ I /.if J 1 a •— 1 1 {j^~~* 1 d-JI ( La- <<-»! a y ii^ii i 4_!i_3cIlII tiJJtj JUtja 

. s "1 -V U 2— L^AjJLL^aj (j^a-CJ «U1 I 1 ^— 1 < 4 -^ > - 

(Jj-Aj JJl_«JI I Jl_4j 1 1 . / ^~>j-Q (jA-J^La ij^ij (jyic JLjjJi (jVI (jP^- 4-3_aj-*-LI £j>j) i>i«II dil i^-ij-LI _5Jlc ^J 
' a .*:"^— 1 > eJi_ijL»JI <Lja .V.«tl <"<! •'—■j LI (j^a lJVVI (j1 I c-^a . 4£a ■ V.«tl . .A CjLl^=j_LI JJLc 3i_ij^= CjIj_cj 
(jj_ij^=JI j i^-iir (j-- (j i'j \) (_b=3— <jj-> (jj ^— 1 "2 4-j^ i>i«tl oI_l^=>jJ,I (j| dUj ^_ 1 . 1 ^i 1 11 1 1 *^>.j_jj . aLc J ^—> 

. j tr>\ uu\ i^ya Oj if ^- a 3 d_<_aAj )t-a tlajljij (_)-<j-C /.If 2 jJLill dJ (_^jul a 

j 1 <~ a| \ Lijl-Lja (_b=3_<jjj >3i-^ (jP - ^ CjzI >U (j a < 1 j ^— 1 ^2_ I Jl_3> ^ 1 j a Sja ■ V>«ll 5. LiAO^aJ I J • "'J M 
'" '-"jD ^~* ' <-^l Lj I aj-»J I a CiLjI 1 ill 4-j_i_uLi aVI < " ' I *'j ==3 1 1 ; I ^y^ . ^ .43^1 ♦ 1 iia (jl ... 1 VI aLp- £- j^CuVjui 

dil . ^— ■ < 1 1 (j I I 0^— 1 ( I ifci_i^.a O Lia^a i-J la CjI aJJ-iVI a A u ifejul > la 1 la CjI Li aQjLflJI a CjI jJL_jjfc aj i^aJI a 

'"'Ijl^ ■ ..II iJJL^siIlJj < « *«l .^1,1 2_ A I g ♦" ■ .<*« (_$ JJI Jj^jJIj < I j ■ .. jjj ^jjJI (jjij^m i^LLua I§_ 4_<^a ^JJ .^«tl 
icLLua 2_ (Ji^JLJ Lv== ( j .al ajJIj 5jjJ^1 i^LLua 2_ ^J^) iJajtJI «. Lx^o^aJ I Ji^JLJ Lv== ' (j a ■ u^lj ."'lj"'l LaJlj 

. Lfc^-tcj Cj Ij-a- aj 1 1 j ( sJLcxj^Ij 4-j^ mi-«.II CjIjLjjJLIj ( i^lj" 1 n^LJIj tiaLLaJLIj (3Ji^' 

dil i^-ij-11 (j— J-"-^=J I (jyic. LgJLa J 1 ^i -«.'< (jr'-" jjL^aJLI fSi-ifcT (j-a A^tAJIj (j,*J jJaJI jLiJIj Jj^ILlII JLjljj 

. d_j a_LtfajLJ I 






AJ4«a*Ji »Uu&JI uUuLui 



jaiaitUl 



^111 4ZJI 



_x^=jJLI (^a jn g=JI JJUlII I Jl-A 4_ljIjJ Jj^ ml! J 



(, > ^-<jX\ (j-^a JLt^JI pj-^JI ^j-a. < 4_^layi l-^j^>4lj . Functional Groups l_.ii.ikaj I cjUj^II 

' ■ -— ij 1 1 1 4 jj UivjLflj I _>->' a -%,\\ Jj a i i i^-i JJl-soa 4_ul j y 1 ^ 11 <"<\< <- I A**,tl <^ La_i a djlr (_£ i_>_t _yju! ( ^ j . V. « 1 1 

(- OH )Jj ...^jjJUyJI i^^a^a ^___ « JL__U J^^ ^.JL. Jlj-cVl J | ^j___3 ^L_l S-LLJajJI S-fej-vaJlL. . 

3 

^c Sj^a^a <_>«_, ; I La <~ I _] • _i All Ijufc _L_ (J aLse j i ua . Sp p a.) (j_3 4__5_^a (jgj j--=-> e ji *-a »<j^" 4__u I i J *» La <" < a 

^_yz>\ a iJla 2 ^"'1 j}^Atl ^_al a iJI a d_xa ..."It J_i ■ .< . * _}-=- _u- _P=>> *-Jla, ' 2 a j U 2 jLajJaaJI <__! Ca-a-*-*' 

. 2 jj ,>.» tl ; I j -y^-- II _L. j a 1 1 A", a j 4__a__a -»-" a i " ) I \t A t ' f ^)~" • "' a J .1 ' ^ ^l ' **, .1 a J^~^ 



L. i ^—>j\\ s.(_£j__>. i_ i j^-ij-i _L ^-^J^ oljjiJI (j^a 



: Functional Group «UL*_J1 4£$**I I \- Y 

a^ a sj /- If 4_!L*__tl 4_ca-a_»«_,l da At j LLaj 



4_c a-a_fc/s _Ja-__»o 77 < <_! ( | oL____>jJ,l (j— N ^~* (j - ^ _)^!-U J';'" ty\*'°* ■ ' ' ^~* J 1 1 I j-* 4_j-L--! _.JL»_t a _g j , V. « 1 1 

o 

JL_Uj J £—,'* i^jLiiilLa L^l_La_t__=> (__>_» I jJkj ol____> ii^LilJ! '"'I •/^—'J U iJJ-J . oljLjjfcjJal aj-jj^il ^ 



O 

CH3C-H- 



o 



[O] 



* CH3C-OH 



[H] 



CH 3 CH 2 OH 



(J>) 



o 

CH 3 CH 2 C-H 



[O] 



CH,CH 9 COOH ( ^^J^J^ l>-^ ) 



[H] 



CH 3 CH 2 CH 2 OH ( ^ ) 






AJ4«a*Ji »Uu&JI uUuLui 



jaiaitUl 



O | [0] > CH 3 CH 2 CH 2 COOH ( c^^J* o^ ) 

CH 3 CH;£H 2 C— H — 



[H] 



CH 3 CH 2 CH 2 CH 2 OH (cJj^) 



2 J 4_j^lil]| '"'I l ^~ • ) g-U 3 -J ljl^=»>IL1I 4 li ill <_3^LU*-I (j^a *vc.j_JI ,, \<r d_j^ SJLiL uJI <"<M c I A"tl ^a •»■ '^"j Lj^=>a 
(j>< «J I ^m^-ijJJ 2_ 4^-iji* Mill ( -CHO ) jL-ufcjJ^M 4_c:j^^o -ij^oJ Ijk'i i^jLiilLa p^'^J c?^" 1 *" I-Sh*^ W^ 
( ^j , >.»tl i . £—.. \ I s.^j^s, ^_ J-a_jiiJ| s .j_>J| . ^ 4 tl ♦ Atl 4_c a_<j_»JU (jL-3 d_ilc a . «.(_£)_»JI 4 jlSj (j_c j talll 
4-jq iV.«1i i " < I . ^— ■ . 1 I p j , „ S" S j ^-^'a* . a_jjL_^a ' a Jl ala ,JJ 4-ja ■ V>« II , " 1 1 . ^— . . 1 1 ^ j , „ S" ^^j d_jl_3 tiJjju Lo^aa 

L«^ 4 i^Lk. ~*j ' ■ i —~' 4 j (j A*] LJ ( 4 Lm fl 4_Jul3 diLcajjjSE^j ^j^— ■ M ■'" ' ^— ■ < 1 1 < 3 21 1 < iJaj L^-La (J-^= ' d-ilala ,Jj 

J aJL_3> (^jA-t-Ja . ' ■ ^— a t 1. 1 I j._4 OLuvjv. ^- (J-cLilll ^-^*-o JLiJLao tiJJj.^=3 a 4-jq ■ V.« II i " < I . ^— ■ . 1 I a j ^ , „**, < (jWli 

. 4-ILtiJI oLlj.-j^JU Ajfcf O - ^ ) 



iiilal 



H£ = CH 2 



H-C=C-H 



CH 3 I, 




CH3CH2OH 



ftt-<-UI 



SJLtAll icj^>JU 



Ol n^t ^l 



( 4^J^J| oL^jJLI ) 



oLLl^JVl 



<4> 



LeaJLJl i_) 



juiyi 



ClV^ti 



4_Il_5LiiJI ic ajjjscjjJLI 



,c = c 



-C=C- 

x 
— c- 

I 

( X = I, Br, CI , F ) 



C-OH 






AJ4«a*Ji »Uu&JI uUuLui 



jaiaitUl 



CH3-0-CH3 




-c-o-c- 




II 
CH3-C-H 


oljU-AjJ^I 




II 

-C-H 




II 
CH3-C-CH3 


o^'m^I! 




1 II 1 

-c-c-c- 




II 

H-C-OH 


a 1I1,,. £—. , - , . *i_, I ( /) -"J 1 "*■ ' 1 




II 

-C-OH 




II 

CH3-C-OCH3 






II 

-C-Y 
(Y = C1,0R,NR 2 ,...) 


CH 3 
CH3NH2 , CH 3 NH 


oL^&l 


— C-N— 


CH3CN 


O^IjjIu-lJI 


— C-C=N 


CH 3 N0 2 , 


k^ 


^N0 2 


j^JLu *. ■» 1 i^-ij^a 



-C-N-O- 


CH 3 SH 


oVjjSII 


-C-SH 



. Zji-jJLs* j_^ v_i.| iLi—ila j (j a_^=Lja cki—il j j ( l£J fl) ^1 ■ ^> A tl j^j , „ 1". ,,.^t 2i« , >.»tl _j| a_U O^LcLAjj £)| 

(J-lSjJlj! (^A— ' dr* ' 0>" ^~ — ' II ' I J ' " i>JL-3-!aJ' (J-J-4-1 a J A I 1 1 "« eki_n aj ■ *> 4-jq ■ V>« II 1 " < I . ^— 1 11 1 1 fs Iajt a ^_ dsajl avJla 
D -1 "'^* '"j ^ (1^2 )j~l' (j^ J^~* ' ta aj -— " »^p- hemolytic (j-u-iL^elLa J^-^ ■"■' ->! • * A »l CjJL^o JLSa . (Ir* "' ^ '" ) 1 1 

. ilajljJI ^yJj^'^itLi (j^jjiJ! ^jl^-I ' la A" ao vi~p- " heterolytic " (joiJL^La j^L J^ iSu jf < jjp^tL) 



iwLt jimii 4J4ti*)i ?Ll«i&)I uUuLui AuLluS uljji*« 



— C X »► — C + 'X " jiilali fL-atf 




-CX ► -C + + : X" 

carbonium ion ^ , . , 



-C X >- -C: + X 

carbanion 



<j fa] j-^a <"<M c I A"tl iUsLLaa . SJsLLa 4_lC ptILLj I gjba^aj j] I i ^— • ( 4JsLLa ,JJ 4 La ) I j II al 1^3 aJl r-LHaoa 
4_JsLLa 4_x«_^=> < a l"^."j | j_jfc . ^ juLl»-i^3 II <"<Nl g I A"tl 2 . „lj s jl_1c ^Li-a-i^a II (j-ujl-5 I j * " (J-dLtJj (JjJI ja-a^l 
. eLajlaiJI j Jj^aj j^. TT-^-^ L^ 1 -*-" iJsLLaJI 4_j_a_^=> < kJHao I j ^~ , J uLa-ilajJI i_3^iH>.Li *-La )lj II a I i a a ) I 

LxJLLa ]2_ X 2jj '"■ M^-. | jLfl 4 4 La ;"j t I olj jJU 4_ijj_£^=lJI 4_uJI Ltilt LlSj al . ^.A'iVI c-jj JJl^eluj 

Lai . (jjjjL^cILa a I i ea a ) I CjJL=>o jl x-JSalb JljJLlC ( jjm ^— » ll ^_ I -v. i La < 1 4_i jULa *» j M j ^— i 4_j_j|_<_aJ xJLalu O^Lc) 

(jjjjL^elLa i_i_c a_ifc «j9alil,l a I i a a ' * I jLfl j a_j i_^=JI 2jj_I I -v. i La ) (j-' 1 A fl ^"' * " ** J ' ) J ^"^ 3-uJI i uJI '"■ 'I ^— i aJ 

I Ml MJ . jj_!j_^=JI (j- 4 -i£>^^ = ' '4J-^'— "-" (J-^l X 0-jL^= I jj ( (J^-ul— )J*— I ll (JJJ^ ) 4_J1 i rltl CjLjjj2l (jj)^— l"l"ij 

. X ajj (j^a Jjsl oLJjjp^aJVl 4-lJ^-aJ jj-ij^-itl Sjj iJjUa C^Jl^-i I jj ( A _ooJ _aJj_^=J I jjjf ) 4-^oJ.I oLJoj^I 

» j a-a» (j I lL— J^-9 • 4_ja^e CuX\ diLJaj^l (ja_^=Lj A__ii2j^= i_£jlj_Jj j ^— » q i i La ) I at II aJ a> <* j lLs fl (_£Jl^a j-ca 

aojsc-JLj aj, ) <Lll L^JjJj ' \ ~,\j<Z-^\\ \ \<Z—.\.\\ gjJt /.Ir (j I Laj 4JL9 diLbclJI j ^~~^J a l.1 <r CjJL^Ji <"<M <- I A"tl 
4_jjLtaJl 2jLjJL_Jij ' a .".I j^— ill i?j_ifc . Sjl_jJLjv tLi-iljij Jj *p^~^" ^ (f ) a i " ' (_$ J.JI « Sj j ■ V>« ll CjLuVj>JI cLajl aj /.Ir 
' a "ilj^-i I J^*" l3 JL3 ' ** ' " _S 4— ^>-9-a diLJajl a| ( (jjuLielLa a I i aa a ) I ) 2 vjw Ijaj.j>. (j a^aj (jl Laj /- A a 

'Ji'^.'i •c?- !, > :L!, er^ Nucleophiles ( Nu") SJ/ijI^u cJiJiI^dj Electrophiles ( E + ) Lji^jp^aJI 

j 5"Ai ) diLij^I^aJ^I J jn*it jljL*" ml <LjJlJ ^JlJI ' a .^.l^-^tl d_jt_i ^ l/aj^'^^Nl , j .^.l^-^tl <_3j^»j iLaLi 

: (_p-a VjLtlLa j^ Lp.j^a (jj)^~ij (jl j ^— i <j JJ . (jjJ^oJ j^^ia^jv AJI ^ ( 4_iJl , nil 4 Lae ."ill 



4»Lt jimii 4J4ti*)i ?Ll«i&)I uUuLui AuLluS uljji*« 



H + , Br + , N0 2 + , BF 3 , A1C1 3 
HO", RO~ , RST, CNT, H 2 ': , R 2 N : 



J Ui'^a i^j^^o jf 2jj> ^-Ijjj *i~^ < substitution JM^^I jl Jljul-mVI oM^LS - \ 

CH 3 CH 2 OH + HBr ► CH 3 CH 2 Br +H 2 

_>a_c 2 jLjj ^ lr <_£lcl ai!l (j— a pj_ l!I I ji_4 J-^" iSu : addition Sial <^^l oM^Loj - Y 

CH 2 = CH 2 + Br 2 >- CH 2 BrCH 2 Bi 

oLlj^s^J,! jjlc- jl r^n't ^^JLl J-o" .Sua 4 elimination ( <_sjlj»JI ) p-ljjjj^l o^icLJj - X 

CH 3 CH 2 Br + NaOH ► CH 2 =CH 2 + H 2 + NaBr 






AJ4«a*Ji »Uu&JI uUuLui 






Aiuyl 



CH 2 OH 



o 



CH,CH 9 F -j 



XT 



o 

II 

CH 3 C-N(CH 3 ) 2 -i 

CH 3 
CH 3 -Pb-CH 3 -j 

CH 3 

O 

II 
CH 3 OCH 2 CH 2 C-H - Z 



S IjLlj i (JT J^ joi^ajj j_pjLj L^ij (jr JLaj^~ ^—i II j-fuLi ijJLlII < a miI^^=JI ^ : Y^ 



CH 3 CH 2 , ZnCl 2 , F" , CH 3 CH 2 " , CH 3 OH , CH 3 SH , CH 3 NH 2 



O 
a)-CH 3 -C-H + CH 3 MgI - 

b) - CH 3 CH 2 I + NaSH 

c) - CH 2 = CH-CH 3 + HC1 - 



: ijJLlII <-<\<<- I A",tl ^ J^— f-y La : Vjjo, 

CH 3 CHCH 3 
OMgl 

-► CH 3 CH 2 SH + Nal 



"*• CH 3 CHCH 3 
CI 



iwLt jimii 4J4ti*)i ?Ll«i&)I uUuLui AuLluS uljji*« 3uluu 



. ♦ 

(jA-^- J>ij-i-I ' (jr^- J- 3 " (jj-LiP^ 3 ^' ^Jl) AJ^V^ tiiJJj (J^W^ 3 ,^^ : CH3NH2 

. Cj^T ' "^-=>*$\ »J J (jyi^ (jd/ 3 " L^"jj Ai^J^ tiiJJj (J^ Jjl^-ij'1 : CH3OH 

. (jJJoJ (j^i^La. <AJ^ J-J3j^"i^=jj : Z11CI2 



. 4_x^l <<-»j (_^c. Laj j_;Il«j i^Joll J<- I A"tl 




4-J.i^* uA\ 4 JJjJlII 4 ^-il^J.1 

.cviiTlo lliiipllli].cvifill p ilnlll nnlnllniiiinqnll 




«3 

I 



»3 






'^j^^jj^^ ^W^=>^ 







- : /_lft ajjJLll i-^LfJ-l (jj*~ 'J (Jj-aAll I JlA (J <j*— i" LoJlI^. 
. 4_jj^Jj_^=>JjJLl-J I dll i^-ijJLI (_ rlr T 4 J <j , n" . ' 

< ( 5-jjLc. < 4.151 ■" < 4 .1 i^i ) SjHI 4_ILv J *i g" t (jjjj^=jjj_i^il 4_jIiLjj_iilII (^^IjjJLj aUVl . ' 

. oLlLj A 
. Overhead Projector ^^Ij o^j^- jU^ • ^ 

. SjljLs* (J^=lj iillill 4_±jJL>JI j1_£ls.1 



- \ . - 






iUJtdit Y- 1 

:l_a-& 

( _ 7 -a i n*ij i La ~n'<>i 3j)j._A^5 ijj^j^=> — (Jjjj^=i tiajljj (jyic. ^jILaoj ( Saturated A * i mi U CjLJ^j^^ajjjJuJ! . f 

Ethane CH 3 -CH 3 Jiia alkanes oL:L^J! 

t SjJUtlLa (jj_ij^=i - (jj_ij_^= uLa_iljj (jr-l^ (_£j-la»jj < Unsaturated Sjfcj-uiX j-uC. oLj_oj^=JjJl-jJ| .<_) 

:j-a-<il3j 
4 (C=C) L^.jjj^a jj—ij^D — jj—ij^D ^^'jj c? lr igj-^ (j^— " ' alkenes ol u^JVl - ^ 
< (^ *") L_u>Uj jj-j^s — jj_!j_^ 4 Lajlj ^JLl ^j_"l--^ ^^xJI alkynes ol_bL^J^Ij 

al 4 I i nl i ntl 7-jJLLa c i ^-ij-U (jl ^-i «. I _a-u ( JJLjlLo 4_Laj I j £ys ^-^= 3 1 (jr^" L^J-^ 3 *- 1 (jr*-" ( ~ J ' .'^""""J^li 



t <Gl 7,; Aaj pjj-^l J-«-^j Aromatic Hydrocarbons Aj^U«tl LuLajj^l oUjj^ajjjUyJI - Y 

: Alkanes oLiL^=J^I Y- Y 



_ u _ 






AJa«aaJI ?Ll4£&)I uLjLu/Lwi 






<LoL*JI «Lu-Tv^«J! 4* i i/itl 

_JJl_c 11 lL— p- (~-nti2n+2 • 4 ilU-11 4 j i tij>JI 4 jlj i^aJI LJ 4 ♦ , .",11 2 ' 'J M ^~* TV ' ^ ' I <-^i' ' ^~ ' ) V I T. J <a^*- 

i>j._4 4_jjjj^>JI 4 ij i^-itl ^A-pJ • O^J-^ 3 -" < — ''j- 3 -i^^- (jr^- (d) (J^J ( 7"! ' £->Y,Y,^ = 11 ) i^o-^ja 7-jy ua 

jl ^jA^^JJ^-i-* 'J^ 3 f- 6 (jj)^~lj I (j i?-nn 4 4_jJ>j..3 iLijIjj *-JjL> I ^j/^ «jj (J^= ' la i~ij-J ( 4 ♦ , ,~i a CjI 1^-ij.JLI <>J_ifc (jl 



: oUL^alVl 4 i<ta " Y- Y- \ 

Lai iLuaLk *L^i LJ <jIjVl i»jjVl oLL=J^I t (-ane ) ^kUL U5b ^g"" oLL=J^?l *-j-^»- <j| 
(-ane ) * U<UL ^ ^" Sj *^j.j>JI 2_ ^pJl (LJL^i^l iiilL ) j^jj^-itl oljj ^ LSiuius »1 <»<»! L^Is L^LL La 

,-.k_.^tVl iLa^u ( ^ - Y)Jjj^. 



n 


(i^-ljJLI j4-«-ul 


2 • . .^tl 


1 


methane 


U 1 ^ 


CH 4 


2 


ethane 


U^i 


CH3CH3 


3 


propane 


uWi^ 1 


CH3CH2CH3 


4 


butane 


U^J^ 


CH3CH2CH2CH3 


5 


pentane 


(j^-v 


CH 3 (CH 2 ) 3 CH3 


6 


hexane 


jL^=ui> 


CH 3 (CH 2 ) 4 CH 3 


7 


heptane 


(j l " i i<> 


CH 3 (CH 2 ) 5 CH 3 


8 


octane 


u^jf 


CH 3 (CH 2 ) 6 CH 3 


9 


nonane 


(jLJji 


CH 3 (CH 2 ) 7 CH 3 


10 


decane 


u^-> 


CH 3 (CH 2 ) 8 CH 3 



. w . 






AJa«aaJI ?Ll4£&)I uLjLu/Lwi 









(joiAiJ (jj <=l± (jf (^-^l^jij ( Methylene (^JjAia icj^^JU oji.* Jiia 



CH3-CH2-CH2-CH3 

n-Butane ^jIa^ljjjj 



Butane C 4 H 8 : JjVl Jlill 

CH 3 - Cr^CH 3 

CH 3 
Isobutane jb^ - jj^i 



Pentane C5H12 



: ^ISJI Jlii! 



CH 3 -CH-CH 2 -CH 3 
CH 3 

Isopentane 



CH3CH2CH2CH2CH3 



N-pentane 



CH 3 

I 
CH 3 — C — CH 3 

I 
CH 3 

Neopentane 



tAlkyl Group (R- ) JjSSWIa&m 

(jr lc J i^iVi (jLiu^l (j^a iy^>.jjj^jLjt, Sjj SJIjJ j-lcj < (J-jiLj^a methyl CH 3 - 4_cj_<j^si/s ^jyic. J < ^ v< (jliLJll 
JU-»i^VI SjuLSJIj 4 qgt.1 Jj^aJ^I oLlj^j-^o ( 2-2 ) Jjj^*JI u*-£> Ethyl ( CH 3 CH 2 - ) JjjI I^j-*^a 



. \r . 






AJa«a*JI ?Ll4£&)I uUwLmI 






SjijI ji.itl J^^-^ Wl cjLcj^^o *L*^f ^ ♦ - Y aIj Jjjlj>JI 



J 1^—, I VI a^-A^-i-A^,..! 


J '"J1' V I a ■ *l < ■ ■! a«ii^s'l 


jl^-itVl 


Methyl 


CH 3 - 


Methane CH 4 


Ethyl 


CH 3 CH 2 - 


Ethane CH 3 CH 3 


N-Propyl 


CH3CH2CH2- 


Propane 
CH3CH2CH3 


Isopropyl 
n-Butyl 
sec- Butyl 


I 
CH3-CH-CH3 

CH3CH2CH2CH2- 

CH3CHCH2CH3 

I 


CH3CH2CH2CH3 
n-Butane 


Isobutyl 
Tert-butyl 


CH 3 
I 
CH 3 CHCH 2 - 

/CH 3 
CH 3 C- 

CH 3 


CH 3 

I 

CH 3 CH CH 3 

Isobutane 



Cycloalkanes SuSAatll uLJlSJ^I 2 uml 

4_lLaJU 4 ''j ^=1 1 1 jj.'J ^=JI olj jJ ^jjLai,! (jl ^3 Wl aj_uV ^ ala. j| ^I^ujI ■ a « La 5 1 1 ^LiL ^ -i i -<~j 

CH 2 

-CH, 




CH 2 - 

Cyclopropane 



er^^uWi^ 1 



. u . 






AJa«aaJI ?Ll4£&)I uUwLmI 






Lr^ 3 " (j^h 1 



CH 2 -CH 2 

I I 

CH 2 -CH 2 

Cyclobutane 



Lr^ 3 " (j^ji 1 



CH 2 
CH£^ ^CH 2 

CH 2 CH 2 

Cyclopentane 



.CH2CH- 



^yJjJlJI jL^JiVI UjJt i>»j (j3-II J_cl^l!l (^0 



Ethylcyclopropane 
t IUPAC uLJLSttl l^^;taUull22j>kll 



IUPAC : JLc I jil <_3j^LJ (jt IlI I i ZjlZijlA^A] j j"-^ ,tl gL-c-j^all 

International Union of Pure and Applied Chemistry. 

Lai ( Ail ) (joj Li-u i I ' ■ ^— it I ' /_ifc 4_jj|_Ldl *» «_> 1 aaJI ^_ a < 1" ■ >■ * iLusji^a a\ . ,.\ . „ ^Jj'-^1 jljlJ (^ 

. JjljLi ji l-^J>^ JL-*IL3 iLLuL>JI LiL^=J^I OLij-*j>JU 
JlJwL »i~^xJ (^L^JI fj-^ill JJ c-Jj-S^I d_jl_^JLll jl 1 flj LaJI ^a Ij Lti nj-II 4 I Ltilm.II rft\p (Y 

fj^UI ^ If Jl jJI fft-Sj-JI J-^=JJ rt-"-VI 4_il"^-i £- *JuJI aIjj . aLSj^I (>a JJLc Jll f^UI 
( ■ ■ "I ■ " > I ' ■ ^— ij 1 1 «_i_dl I i_ii>.1 a ( (JjJL-Jl ) p i_ill «_i_ul «LtL M ( - ) j 1 ' *-"* 1 La so LcajILa 
L^-La J^=l3 Ajlj^nfcM fj^.^11 La^ *i jija (,.^-ijJ.I (jf ^^JLc JjLiJ ane xJa^iLi a^VI fsdaoj 

: /_jLlII (JLjJII (j- •*• 1 -•*■"" L*^= yl » La 5 1 . 1 1 ^Tll>«j 



.10. 






12 3 4 5 6 
CH 3 CH 2 CHCH 2 CH 2 CH 3 

CH2CH3 



3 -Ethyl hexane 

(j \r ( 4^j1 iSuXI 4 jlj^-it 1 ^! c-iLcj^^XI^-i ) jl^Jj pjj (^o ^j-ifc ^pJI JjIjlJI -i^-j jjl»3 I jj 

Jjg \j-^=jtj penta < tetra t tri t di ^LLSII ^jiir" u] < ^UuujjJI Luajj^tl ; i,„ l,i , tl Jjk 



CH 3 

CH 3 -CH-CH 2 -C-CH3 

5 4 I 3 Z 2[ 1 3 

CH 3 CH-, 



2-2-4-Trimethylpentane 



CH 2 CH 3 

8 7 6 5 4 |3 2 1 

CH-CH 2 -CH 2 -CH-CH-C-CH 2 -CH 3 
CH 3 -CHjCH 2 CH 3 CH 2 CH 3 



3 ,3 -Diethyl-4-methyl-5-n-propyloctane 



7 6 5 4 3 2 1 

CH 3 — CH 2 -CH-CH 2 -CH— CH2-CH3 

CH 3 CH 2 CH 3 






3 -Ethyl-5 -Methylheptane 
L*^ ^ ( ane) »V.MI <>a Jju ( yl) ^klXL ^ ^ m <GI VI <. «ol ju U5La I .^j-a c^L^ y U^ 

^ ■ "J^ 1 L^— i fft-<-uVI x La a SLcl IvjO x-a A^' 4 I , „l , „tl » d I . Vi 1 1 ,j « j ii ^— i i I Sjj (jj3 s-ljCil d_c-i3 >JJ >«jj d^l 
(J1A1.I (j^o 7r i>i"m L<5^= I , -i * mm 1 1 f-J-jill I ijj jlf X— 2j (_,J-II (jj-Jj-^a-II Sjj a2j (2r^-^J-2JI (j^J-* (3 .' ' "J^j 

CH 3 CH 3 

i I 

3 CH-CH-CH 3 

CH 3 -CH 2 -CH-CH -CH 2 -CH 2 -CH 2 - CH 3 

1 2 I 4 51 6 7 8 

CH 2 CH 2 CH 3 

CH 3 

3-Ethyl-4( l',2',Dimethylpropyl) nonane 

( S-Cj-s^J,! ) (Jjlj-JI *-jual^xua J j^NI CjLlj^-^o j-^c. aVl 4 I mlnitl ^ If mJj^M (Jj'^-J ^— '-^J Ijj 
(Jjljl-JI ^j^» 1 1 «.!— C"-u1 /—ILllII JaJUsJI 7r i^aja . 4_)JL3»_iVI (_3ai^>JI 4_2js_Li £_yC I J jJJ i>J aHj 4 I , ..I , ..tl 1 f 1 1" |r 

•.LjJL^JVI j-uL ( i^j^j^XI 

F: Fluoro N0 2 : Nitro 

CI: Chloro NH 2 : Amino 

Br: Bromo CN : Cyano 

I: Iodo 



. \ V _ 






Br 

5 4 | 2 1 
CH 3 CHCHCH 2 CH 3 

CH 3 CI 
3-Bromo-2-chloro-4-methylpentane 

4 4-^L t ritl juc LxjLsy!! ciijj.^J! ^ »j^-^-. jl nrVI jjrjju JjVl L^j.^ J^KP neo- SjjLJI liUj^j iso- 
ciijj^JI <yx3 «-j-^^3 jl .v VI tj^-ju jl^j3 V U^Lks tri j di till j ^-.j sec- j tert- i^-sl^l jl t-aaj^JI La! 

: olil^JVl ^lih^l o*\y*l\ Y- Y- Y 
jI^ILj 4_jjl_la L^jljlr oL^-jj ^ul ikjL j ^-i"" < nonpolar 3 .^t^jj - 1 <— il ;^-j a oLiL=J^M 

j y ja ,-,| M^WI La! 4 4_j_5l_*JI SjIj^jJI oLvj_5 JlJ^. oljLc. C4 JJ Cl <j-a c2jLjL^=3 Wla < ^jj^l Sjj-iiajJI 

^ A ^ It- L^a jj-ij^-ill oljj jjl_c jl-j^j ^pJI CiLJL^aJVI j! J-^J L-*lu 4 ii^L^ jj ^-i"'g\ C17 Jl C5 
(-JjjiJ I $1^=4 ? < *UI 4- Vi^ ^ oLJU^aJ^I jLkl c 4_^j|jJ| 4- (3 *«",.' L»^ Lai . 4 i li^t l 5JUJI 'A. j j^" 
4_ojIJlJI 4_ iLaUJI SjLcLU! l_<_ljO^ jj_!j^=JI J JJJ^^— *_)ljj j-iu^lj (jj}_LiJL^= ( 4-ijiaUI j-t£ oLujiil 2_ 

^^ il^UuJI oLL^=J^I jAU- jl < ,m ^ iali^^ Jal oLL^=J^lj ( JM.I t_uju JM.I ) jl ^ o^ 3 lA 11 

: ^l:l^]>u ausijgj^-.ti ^i^kii y- y- r 

'• ct^ 1 ixuuSjJI Lj3}LcU3 Lof ^L^^JI LJ^*i. 

: combustion Jlp^VI -^ 

^j-^a 4_j^L^= 4_jjj^= « a — ^m iV.»tl cj| . ^-. . t L I p bs» ^ jjl j, tiJLJ j '£— L^Jl i cjLJL^aJ'al J c I A"~ 

. JJsLLaJI ^a ixa^= JJ IsLisJ . dUI jLi>JJ jj;j^-^tl JU-m^af ^l!) f I U^ V ^ ^ ,„^_V?I 

. ^ A . 






AJa«aaJI ?Ll4£&)I uLjLu/Lwi 






CH 4 + 20 2 



■*" C0 2(g) +2H 2 (g) + A51L 



: Halogenation ii^yi -^ 



: ULU! ili^l ^_ U^d < 



fJLH J 1 J> 



l^=u 



Br 



+ Br, 



A 



+ HBr 



Bromocyclopentane 



H 

I 

H — C-H + Cl 2 

I 
H 



hv 



hv 



CH 3 - CI + Cl 2 



— *- H 3 C- CI + HC1 
Chloromethane 

- CH2C1 2 + HC1 



Dicarbomethane 



hv 



CH 2 C1 2 + Cl 2 



^CHC1 3 + HC1 
Chloroform 



hv 



: O ) Jli* 



: ( Y ) Jli- 



. ^ . 






CHC1 3 + C1 2 hv > CC1 4+ HC1 

Carbontetrachloride 

Jj ^— ' la < I j 'I jlic 4_»» j_J (— i \ I 5j 1 tillia SJLiU "ll aJLjiJaJLi i-J-2j a ja i^o ^- I g-^ (J J i<a->iJ I I •« i^aJI ^j-oj 
a X\',^-n a jjLj -y^— i (jj La ' aal aJLil jj-jO m i ■ ^— • 4_js» j_J /_ Ir a i " 1 1 i ^— i j 1 1 olxSk (J-iLa /, If j a i a >■ 1 1 Jj^-^ p i 

: Lg*-<fc1 



\ / H 2 /Pt,PdjNi ^ _<l_£_ 

/ \ J-L- || 

X H H 

Alkene Alkane 



CH 3 CH 2 CH 2 CH 2 CH = CH 2 I * 2,Pt > CH 3 CH 2 CH 2 CH 2 CH 2 CH 2 

iaai ■ a 

1-Hexene n-Hexane 



4_ ajimt,! L-kJ^\^=l\ *_jkf ^ o'j^b j-lZju . Grignard reagents jjLb^ l-LA\^d Lr ^ ta " ciLA^a 



R-X + Mg ' ^» RMgX 

Alkyl halide Alkyl magnesium halide 






R-MgX + H 2 » RH + Mg(OH)X 

Alkane 

RMgX+CH 3 OH ► rh + Mg(OCH 3 )X 

Alkane 

Br MgBr 

CH 3 CH 2 CHCH 3 +Mg ^-^i CH 3 CH 2 CHCH 3 



Mg(OH)Br + CH 3 CH 2 CH 2 CH 3 ^ H 2 



2R-X + 2Na ^ R-R + 2NaX 

Alkane 

2 CH 3 CH 2 CI + 2 Na ► CH 3 CH 2 CH 2 CH 3 

: ajjjjUIj (jojLstill CjLa£=sj_« aljVl i nl ..i 

: LJii!! o^um j^u. ^ ^,v,-m U^ Lithium dialkyl copper ( R 2 CuLi) 



(CH 3 CH 2 ) 2 CuLi + CH 3 CH 2 CH 2 Br 



CH 3 CH 2 CH 2 CH 2 CH 3 + CH 3 CH 2 Cu + LiBi 



. t \ . 






: 4_jJLlII 4J.il ♦ alt La3a (jajL^e-LlI (Jo^aJI /-jLu a O-JjjJ ) ''"""JO I jufc 

CH 3 CH 2 CI + Li ► CH 3 CH 2 Li 

2CH 3 CH 2 Li + Cul ** (CH 3 CH 2 ) 2 CuLi + Li] 

: LA^LL^ao (O^j oLJL^sjVl jjL^a Y" Y- £ 

il . aLc J^-i iSu oL^jj-^jjJLjiJIj t CjLJL^aJ^U ^ Ltij^jJI tJJjJ '^U ^^j iUtl jL«-Ilj J_ip-^' ^-"^ 

. (jLijjjJIj (jLij^-Jlj (jLiu 2 I ^ $'* ( _^jJ>-'^l oLJ^^aJJ La^ ( jj*l J-kaJI jL*-JI (j-a/A * (j- j" 1 ^"" 1 ^ (j'-^' J ^-i mi J 



. I j i la » a ' " ' I jgji ^~ ' OJi ' ' ' ' J^"^ '**j ( J ^ b ie a ^JJ ' -""" -5i 0-a (j-o , ' *» * ^£>-° 9 j' a (jgCi ' 1 1 Lai 

LAjti\ cjLJi^-itVl ji VI . Refining j-^^'tl ^U^ (3^^ (j_c Lj >>.♦; ,>c Jjp^l oLJ^^a J,^.> ^j 



ciU 



J ' ■» I a3 I 



- YY - 






AJa«aaJI ?Ll4£&)I uLjLu/Lwi 






t alkenes uLuSfrl Y- T 

i (C = C) 4_js.j_jj^a (jj_!j^= — (jj_ij^z3 d LaJlj (jyic- L^J-^ 3 *- 1 4 + .' i"iaj-i£. OLJ^jj_^=>j|jJLj-!fc dil m^-tJ^ I 
oLU^J^Uj ( C n H2n (jr& LmLaJI j-tA i2jLLj^=JSU LaUJI 4-Ljj^aJ I j ( olefins oLLj^jVLj LJLp-^ ^ lu"j 

.U2H4 (^r^P^i' 9-* diLLj^aJal SJjLc £. j.V.<- 1 La ■ ■< )| a C^ n rl2n-2 *jj11»JI 



c = c 



: cih.g-,tVi 4 M f" v- r- ) 



^ust i Jljul^L. LiUjj iSlaiyi i^j^»J! u'jj^l °^ oLLj^aJVl UL>» 2_ i^LiJ! L^s^U! ^jLiiuu 

< d^lj^-itl (, ,^-.jJH 7t 1 ,^A -ylene ^kiiLi alkane ^1 ^-.t^l <, >^-»jJLI ^-^1 ^L^> 4- *_Sj ^jJI -ane 



: ^JllII (JjjlsJI ^_ 7c_Li^a ^jfc L* 



^, 



. a «"\l ,^itl O LLi^aJ 2 1 J J -i 1 ■■" 4 5 Jj La 7r iajj ( i-J-2, ) JaJLv. 



Alkene^^tVI 


Alkane ^l^tVl 


Ethylene CH 2 =CH 2 


Ethane CH3CH3 


Propylene CH3-CH =CH> 

Butylene CIJCH 2 CH=C^ 
B-Butylene CIJCH=CHCI| 


Propane CH 3 CH 2 CH, 
n-Butane CH 3 CH 2 CH 2 CH ; 


Isobutylene CH 3 — CH = CH 2 

CH 3 


Isobutane CH 3 — CH— CH 3 

CH 3 



. rr . 






— 4_ca^j* J o ■ t-.«" i_t__p- 4 tr> La. ; I -y -I ) C-M2 — C^rl2 fr \i~t\A I (j--3 4 S" •"■ 1 1 1 " ) I ■ -— ■ ■ < 1 1 <Llc-( ■ <~ _;^~^ I a Ijufc 

: ^L U<= ( Vinyl group ) J_-yLk> i^j^s^o ^1 CH=CH 2 

CH 2 = CH CH 2 = CH CH 2 = CH 

CI Br 

Vinyl Chloride vinyl bromide v . , r ~ , 

^ Vmyl CyclohexaiK 

: JLla ( allyl group) JjHI lc_^*-*_-t ^ ^"^ CH 3 CH=CH 2 ^j^JLjj^I (j-a s s~ Jr.. 1 1 i^a_»Jt,l Lai 

CH 2 CH = CH 2 

CI 

Allyl Chorid, 

: IUPAC i^Lkil! ;,, ,,.-,!! .£ 

4 _ ^ , „", 1 1 ^ I Um c-Lul jo.! 1 aii I J.-J a < ."'_ ^ ' "** ** 'J « ' -* liDju L__u -5l-5>3 OLuj-aJI ft^z->- -i'-iW Lajl-_c 
4_!L>_ _L. gl i ■ uj N (jl Jfrj m L_C-4 i ' 1" ■ " \\ ( 4-j^al Lalll 4^ mill ) IUPAC 4 J a _."11 -i!l_!j_4 a I tajj -^Jj_*Jtl 

: 4_jJLl!l - " < I j La a. 1 1 pLol tj^=i 1J 4 j<a ./ill <>ji__ p^ aJj diljl _=l1^M 

.(J-naVl ) *Vl SI. .Lull ^j-l-CJ 4_pLZLtl 4-Laj|jJI _gj--ao IL m Lm JjLz] jI-l_nJ 

— LjL^iILi *«i ^uwi ( . , ^—j \ I p ,,.| 4_jL^ 2_ s_i^a.^II — ane ^U^ill JIj ru»l p_u SI..! mil _>___* 4^ __"t (Y 

. ene 

/— a i «" (JiJI 4_i£.j_A]| CjLc ajj^il Jj c vJalll ,j^» ' ( A-iSl fill 4 La )lj LI -.Jj.-Jal ' 3 J LaJI (j^a 4 I , „l , „tl pJ3>3 (V 

. 1 j » i a I j a JLjJLao JUL. _>Ll__l_£=- 
(j4-a-S ii_!l (_ps! jLp-*-l (°." J -L.LJ. ( _^ -tl_ ie a ^^^-a-^)— 1 (j 9-J>-^= (jj-^ J-^ U"*— ' ._>** ^4H' 4_La.il ijl jji vji~ia- 

I^yJLllI JL__U (j-a ■»• i -a-u Lo-=. < 4-La-iljJI jL-z-a-a (__!__ JjLil I JJLc 



. Yi - 






AJi»i*Ji ?Ll«i&)I uUwLwi 






5 4 3 2 1 

CH3CH-CH = CH-CH3 

CH 3 

4- Methyl - 2- Penteru 



CH 2 = CH 2 
Ethene 



CH 3 -CH = CH 2 
Propene 



: & £ || , „tl Jx.1 aill pr j i<i aHJ (_£ J-3-1 4JIL0I 

CH 3 CH 2 CH = CH 2 
1-Butene 



2-Ethyl-l-Buten( 



CH 2 -CH = CH 2 

CI 

3-Chloro -1- Propene 



(JjljLj Jj-^-J JI-lcj . a_ijj^I j»La^ f^J-" ^-^J^ Cr' 1 '- 3 ^"^ <-£J-lj-l 4 4_cjI_J 4 a i^ii (^T*-^' (<^J (jj^j-^ 3 -" 



Cyclohexene 
(1-Cyclohexeneo^j) 



3 -Methylcyclohexene 
(6-Methylcyclohexene o^J) 



-ene «_L*H! J_j£ cdJjj i^L^m J-ulj^JI jjul ^^ iJ^jdJ terra < tri < di «JaLiXI » t 



i: 



»j_u«i (ji ^ 



j_<j/ L«^= (j ^-i <i <t jjlc J-^Lj 



*2_ 4_xISI (ill i La 1 1 aj 1 1 (jL^=uO JLjJLso x^o 3 j_iajl_u3 
. 2jUviyi ILijIjJI 4JU. 4- <^i 



. Y« . 






AJi»i*Ji ?Ll«i&)I uUwLwi 






5 4 3 2 

CH 2 = CH-CH 2 -C-CH 2 CI^ 

[ CH 2 

2-Ethyl,l,4-Pentadiene 



2 3 

1 ,3-Cyclopentadiene 



2 4 6 

13 5 7 

1,3,6-Heptatriene 



Jj-aUo ol M^t^l (j ^«; 4- j~^3 ( 2-butane j 1-butene 4- 1 <^ i^.jjj.11 ilajljJI jl^a 

i-dl t^3 . 4_^.JJ)j.JLI 4_LajljJI Jj-^3- (j'jj- 3 *~d> :> ' Ai-^J (» jL - c - '-'.' *■".< <AJjj 4 ^^—ujuyl I J^-n mm! I 

-. Ujbj 2-butene > : .^j-»i! jL-l^jlL* j^L^Ai^ 



V / H3 

c=c 

CH^ H 

trans-2-butene 



CH, CH 3 

c=c 

H H 

Cis-2-butene 






•O" 



^o-^ <jl 



(J 



M. 



OUS (J I 



_li^ 



JJ.^3 (jaUlj_!J (JOIJ-^ (J 



.5L 



Ulj . trans <jaJljj; ( J^ uuXI jl 



trans-2- jl Ac i^j-ij f» W < JLAil Jn .» ^^ic < cis-2-butene jl Ac ^-jS* < i-^Lj-mJI ^IjJ^Jl 



■r 



•A butene 



. n . 






J ol—Li^aJ'iM (JA-J i-3^-j_>.| tiJLLifcj ( j j Jj <==i \ I JLjjjJL^= *_lljj jJb^lj ( j£) ijtL^za 4 .ijIa^JI j I C oLjjJ.1 



L> 



<■» g -»tl 



. H3P 04 jjii i niitl (^^ia^js-J H2S04 Cj-^-i^=lJI (^^ia-fljv ^-(fc jLa-iiaJtl 



H H H H 

II H + ,A \- / 

H— C— C — H ► C— C + H 2 



OH H 



H H 



( (j^jjjJI pjLtll J-A ( J j^-it^l 4_cj-<j^o (j^a JJLc j_i_^=>l 4_j»-jJ>jJtl 4_LajljJI jj-ij^-i Ljjj «U3 J-*^*J (^J-JI 

: ^LUI Jlill U^ 

CH 2 — CH-CHCH 3 H - A > CH 3 -CH = CHCH 3 
H OH H 2 " Butene 

2-Butanol + + H 2 

CH 3 =CHCH 2 CH 3 
1-Butene 

. YV . 






KOH j^-j 2_ J$*^JI ^ <lu^u ju.1 J^^JVIjuJU <> ( I , Br, CI =X ) HX ^j^. £p ^ 



KOH / J ^ + 

CH 2 — CH 2 ^> CH 2 = CH 2 +K +CI "+H 2 



H CI 

(jjjjjJI ^jLlII J.* VIjl^L-uI jh^=,H\ ^^-.t^l jLa < c>j»olJ (jj^^-m J J ^jA^-jjji^ijJIjL^JLk flpJl ^jf IjJj 

: Liilj ^=jj ^LUI JliLlj < oVp^JI 2_ U^ 



CH 2 -CH-CH-CH 3 K0H/Jj ^> CH 3 -CH=CH-CH 3 + K + 

III A 

H Br H 

+ +Br"+H 2 o 

CH 2 = CHCH 2 CH 3 



. YA . 






CH 2 = CH 2 + H 2 S0 4 JSj- * CH 2 -CH 2 

H OSO3H 



: Polymerization Sj3l.lt .Y 

, \_Qic cuajsinij ju>4i ^uuj, v |jl». sjm^-» qVUaTl^i oij_*WJj . polymers oij_a^ ^^.^ jLc 

I^oLill Naphtha fraction \\h\W «.j.^. ^ ^LujJ^I Wjdj' 4- ^Li^l 4- u^V^ 1 j'^^j 

< ^ A • * - V** 2jl i_3> 4_». j_J ■ **'■*- S-Ise "'" Cj-jjLJ^I ^_ jl Je-JI J La ■ ulaj I j._A j|i_aj a jiji^j dilj j 

• (jr J d3"" =e ^^ J ' ***' ^ ' 9J ,, S ' ' 7*3 l_d I ^^A^P^^i ' 9 

(_? * - ' .3 »ll (j--o py^l ' I' (Ji— ij VI (J-Jo^i-i 4 La ■ ulaj S jL_=tHJL I ol_J2f aJl ^_ «_>l L<a 1 ,1 ^_ ^ 'J "'jV' ) ' '"""J 

. 4-J-JLc- Sjlj^v. ^V)-i l.1 /f I lLj j II 

( jlcI Lti<^ J al it^za ( Cr203+A1203) j^-jj i-jJUJI 2jlj.^JI ju, „ij< jLjj^jJI ^ys ^j-^j/j-II j '^"-j 



CH 3 CH 2 CH 3 Cr2 ° 3+Al2 ° 3 > CH 2 = CHCH, 

700c° 



:( X = CI ,Br, I ) HX ^j^jjjL^JI jlJU iisL2»| 



. YH . 






/ C=C + HX *- — C — C — 

H X 

CH 2 =CH 2 + HCI *• CH 3 -CH 2 -CI 

■<-flj^uaj^3jLa ^^-"j^JI ^JLtll J I 4 1 L /i Markovnikov's Rule i-^^ u\^jL 

CH 2 = CHCH 3 + HCI ^ C h 2 -ch-CH 3 

H CI 



C£i±x uWij^jj^ 3 " Y 



: Hydration *UI Si Li I 

SiLis^M *-p3j . Jj-a-^tl »l Uf ^f H ^j'~ »jJI <^a SJLS S ^1^— -ij-^-JJ j"^Nl JJ f lil 1 fll ."^j 

H + 
CH 2 = CHCH 3 + H 2 *» C H 2 - CH - CH 3 

H OH 



CX^SJ-i J>»W_&h> ~ Y 



. r . . 






juUuSftluikUjY- T- t 

: ,_L La i"tM <- I A"tl dJJj iiui (j-oj • SJa-iljJI 

: Hydrogenation 2^-jj^I . ^ 
. jL^JVl *LL^V Catalysts (2)Li^ J-lj*. ) p d jfNi jf Pt ji^jj u?-^=JVl Jl ^jjjl^JI caU^ 



Pt or Ni 
CH 2 = CH 2 + H 2 ► CH3CH3 



Sjj <_al liajj < 4_^-jjjJLI 4 LuljJI ^j-Jj'i (_^jl_3.J JJ (jA-^jj^— jjk Sjj <_al r>i" 4 J—cLiHl! I j 4 I§_j 

: Halogenations ii^yi . ^ 

j^aj^_! (jyjl— <J J^ JJ l^~i (jyjl— u »l Uf V ^ ^-1 1 VI JJ J^aLi. *— <Jju3 ]§_ t_il jJLI AJ^-J-II j'\ jjl^— 1 tl <— al iJaj 



/C-C + X 2 /CCI 4 ^- c -c- 

/ \ II 

(X = CI , Br) X X 

CH 2 = CH 2 + Br 2 / CCI4 ► CH 2 — CH 2 

Br Br 

O ""'"*" 13 ' ^ — 'SpM^ll ^ Laj K-l la ) 4^s»aJ>j_U J Laj KJ I Jp.j (j-^- L^ ^~^ ^° <*i>-"' J ^** J 1 **" "JO 



_ n _ 






jAlkynesuLbtffrir- t 

jl_i j_^> L^j^jd! ol_bL^=J^I da Liuljf C n H 2n - 2 er-^ ol_JL^=J>U L-x^j^J! ^ ,Mlj . ( - ^ = ^ 

4 4 (->-gU Sp t±!>L-£lV jjJj-^JI ^JJ JUjlLlJ c. . ,i uu < (jr^s- (Jl>*^ (jr^J-i^l J^n ,~n\\ t C2H2 tJ^JLjI^dVl 
2_ (>I"m ki^M jL-C. J-q«" ULl «_ rj Lilt I I JLjJj ( a. X * * * JJ J r^i" ljua. LJLc Sjlj.JV (J|j> <_^J »1 Ur^ jj-^r , „^—,^\ 

(jj_3 I§_ CaO AfrJ ...tl^-^tl Jlj . ,.£—,\ *_& , jjj <?—* tl A_a^3 (j-tie— <jijJ Lie I i 1^1 L^Aj '"^J.! iJajso *1j 

^ _ _ 2500 oc _ _ 

3C + CaO >- CaC 2 + CO 

CaC 2 + 2H 2 >- C 2 H 2 + Ca(OH) 2 

fj aJSi ( IUPAC A I taJ (_$l )i^al kill ^1 ""M C . ua. jf 4-*jLA!I Llj^JaJLi CjI LjL==lJ^M djg uu j^ y 

f\ ■ "I ajfc ^ ^"'J ' "*' ' 9 ' °) ' '* ' a <— ■ > '-'d> J ? , -' ' 4 i^Lao a ( I j 1 V.« ■! *_>, yc>^=3 £j\ \~{ i <i2\ » 1 1 -»-" i ■" 4 »M .^iTl j j ^ , „", 1 1 

jl VJ ol_bL==J^LJ I j ■ -A'i dj^ ni'tl J_c:lj^ *_ pj S-j^al tal!l dj^ ni'tl I§_j 4 (j? jjL^=lI1 s.^j_^>. jJLj^s'i? «Jil ifii 

: 4_JLiII SJ!loVI jjjj •»- ■ ^"j U^= — ene SjL^iJI J^o J^Ji — yne SjL^II 
HC=CH CH 3 C=CH CH 3 CH 2 C=CH 

Acetylene Methyl acetylene Ethyl acetylene 



■Ut-ll LU d ' 1 ' " ' 



Ethyne „ 1-Butyne L^u^i^^u 

Propyne 



. rr . 






: IUPAC L^LkUl LjW^I ^ i£L«T 



CH 3 C = CCH ; 
2-Butyne 



CH 3 CH 3 

CH 3 CH— CH— C=C— CH 2 CH— CH 3 

CI 
3-Chloro-2,7-dimethyl-4-octyne 



CH=C— C = CH 
1,3-Butadiyne 

. alkene -i^j ^yi^. JIj-II *-<-uVLj La^m a ^L Ijlaj< i-uMiJI iLuljJI j^>o 
HC=CH— CH 2 — CH=CH 2 
l-Penten-4-yne 

tuLbl^^Lj^lj^lY- t- Y 

4jj .^«tl oLujJ.1 ]§_ (jLjjjJI SjlJjui (j^=Jj S.U.I I§_ ^-ljj.3 V ( _ r ^ Ixjla^j lc <"<! ;^--j a ell I LjI ^=i Wl 

U J ^" C17 (j-o <_y-l£.ij (J5Ij_iji <j-C SjLi^ Ci6 <jlt C4 (j^a O Ll^jJ. I j i <->ljLc. <>c. SjL^. C4 ,J\ C2 <>« 

. d (I 1st _>l OjO 



. rr . 






(j--o I A) i ia>jj d—xlil till (J—i^aJ'al Cjljl—dLfc (j-^ Lifcvj—iiaao (5t La 2jl_*-! l_Ji_tie-o '"'' '„ ^"^ J ■ V>-». « 

: /_JL I i ^— i a j J S la-L^aJ I oljulyi i nl 

Dehydrohalgenation : jlJL^I ^Lu Jo^J^I <>a <^>. yi^Jlj (^jjji^l gjJ . ^ 



KOH 

CH 3 CH-CH-H *- [CH 3 CH=C— H] 

I | EtOH L J I J 

Br Br Br 

1,2-Dibromopropane Allylbromide 



NaNH 2 / A 
CH 3 — C=C— H « 



Propyne 



: L^jl n" mi aj ajjjj) i,->ll CMJuLu 1 nl jjjs . ' 
,lj I -i^— 1 iijoli 4_u qjjj=a aj JL j A. ^J ■ -A< ■ u »1 i 1 1 4_jja'2l J.;^— ' I > I oljLjJLifc «j0 a y > a-L^aJ I JLjm" i ill J^~ I ^"" 



HC=C"Na+ + CH 3 Br hqNH3 > HC=C-CH 3 + NaBr 



HC=C"Na+ +CH 3 CH 2 I hqNH3 > HC=C-CH 2 CH 3 + Nal 



CH3-C=C"Na+ + CI^CIiBr hqN ^ > CI^-C=C-CH 2 CI^ + NaBi 
Sodium propynide 



. rt . 






AJa«aaJI ?Ll4£&)I uUwLmI 






j ♦ , ,", <\ . 11- d_uoj i^zsajJLjjfc '"'I '^~ ' ) a ;*" " i" a 4_j!lJLlJI a 4_ja-!LlJl oljLjJLJI )t-a J*" I ajj *4i3^ 

j jj ^=> j j .'~S\ '£_ <LaljLa-"i, ill ,j^ y jj lei Lt^aJI ]2_ oLbL^aJ^I CLi\ • h ^—'j * (0-4 1 <j-a (Ir^/i' "^ J-f^i 

: (JL La /^ Lt!L aVI j I ■ V.-»-"t Ii^<- I ' i^aJI J)J " ^ I (*-*lj ' S-jjLl»jl^i3 II CjLl^=>jJ,I (j-° 

ljU>- i-ilLc »jIj_jv <Ls.J-i Ju£. (jl*ijU (j^a- i in L2jj_LJI ojufc 2_ : { jl*ij»U ^jIjaJI jj i ii^-TJI iSjj-Ls - ^ 

: 4_jJLlII SJjLtJtl (jjs tc Jajj La^=> mJj^*? -^'j- 4 ^ L^^Lex ^-Lp-i n^?l 7?-u-±£i 



CH4 + o 2 



-^ 2HC=CH + 2C0 



+ 10H 2 



(Jjsl (_£jJO 4_ulI_Lu3 4_2jj_Laj dJLl 1 nil j_2jj_LJI (j-^- *~uo\ d 1 nVI ^^— 1 <ij : aJju ttJI ^— - II oLJaJv^a Cj-°~ ^ 
j \j i /^sJI t_tj>JI tt "1 Ma a y ■ -<ll £—* tl i~il mj ^— . -j Aj- , ,." J a M La i I <>J_ffc ^_ a 4 *» "^^" a < .^— • ! a ^ Al^— 1" 



OJ- 



^-m 



^Llj^s jjj3 4- ( d!j_^=JI «-jaJ2 ) *_se-Ajl *_^s ^jLlII ^^jJI j_i^>JI Q^sr , »" tiJJj 






CaCO, 



A 



-*• CaO + C0 2 



Calcium carbonate 



CaO + 3C 250 ° > CaC 2 + CO 



Coke 



CaC 2 + 2H 2 



25C 



Calcium carbide 

+ HC=CH + Ca(OH)2 
Acetylene 



. r« . 






tuUbLSfrluikUjY- t- T 

. Jjimi jL^JVI uj^l' dips i J^utl 



R R 

R-C-C-R + H 2 ^^V X C = C 7 ^^ RCH 2 CH 2 R 

H H 



Nl-Jl-jl so.) J ^a-jiill J-iLa J c I a~il {M-i^ JLcLco-a J-aLc ^1 Jlst" > nl I ■ a. j" ■ ■■_' dJL^ • La a^ ^yt ^— ■ 1| ^.Ir J a i^ajeiJa 

Linders catalyst >!^-^ J-oL^ jl Pd + Pb(OAc) 4 ^LuajJI oI"h ,„\ ^a ^jM-JI jl B 2 

. Pd/CaC0 3 ) 

J c I A"tl jl ■ /)", , „l <j 4_ijl_ij Cj1_Li^=JI 4_j|jLi_JI ^_ ^ j La ♦ a 4 1 j j i « ) Cjl_Lp.aJLJI *-a CjLbL^aJ^I J<" I --'"" 

CI CI CI 

CTi-C^C-C^+Cb >CQ-C = C-CH, >C^-C- p-CI* 

CI CI CI 

1, 1,2,2-Tetrachlorobutane 



.v\ . 









CI 

HC1 HC1 ' 

CH 3 - C = CH ^-» CH 3 C = CH 2 ► CH 3 ~ C - CH 3 

CI CI 

2,2-Dichloropropane 



<^_±L V c^jIj^j-c. Jj-yl (jj; ^-."j la Lis VI ju^j < jlcLo* J^aU^-. mercuric sulfate (J^j-JI obj> i^ij 



o 

HgS0 4 \ / ^ TT " TT 

CH=CH + H 2 * . > C = C -* CH 3 -C-H 

H 2 S0 4 / \ 

H OH 



Enol Acetaldehyde 

OH O 



HgS0 4 I 

CH 3 -C=CH +H 2 H2g()4 > C H 3 -C = CH 2 ~ CH 3 -C-CH 3 



Acetone 



. rv . 






AJa«aaJI ?Ll4£&)I uUwLmI 









R-C=C— R 



l)KMn0 4 /OH" 



2)H 2 / OH" 



l)KMn0 4 /OH" 



O O 

II II 
R— C-C-R 

O 



O 



2)100C7H 



R-C-OH + R— C-OH 



1)0 



3 



2)H 2 /Zn Or H 2 2 



RCOOH + RCOOH 



A -*~ i^aJI 4 j a ih'al (j-- *J ' .' ^-* 4 - J> *J-^ /- if 4_p^tilJla 4_ijI i ill dsa-ilavJI Clilj <Lja ■ V>« II < ~ 1 1 . ^— . . \ I ■ ,", »" 
^yJ^JL^ri SjUJlc J^.^ r, ...\l . jljjj r-bJl 2_ 4_jj1_lx!I uLajljjJI dj| j '"'I ;^— j U (_>^jlj Ji^JLJ ^lla^ . ^j-taJlj 
l_a-^=> (jjj._ijj-jl ^jjJL^ti Jal UU lei i La ]2_j (^rVL^J JL_jlj^i^=> J-jJjLs ^j-jj tyA-sjfj-i ^j-JIj (j^-^i 
2 ju-Lajl j Lfll 2jula i\ £fua\ !Li^ J ILa CjI Li aQjLaJI l _y^ *_! < i ^— <j~ (j-a <^> * jlj! i ill ukijl jj II Jl *-«3 

j Al**,-^- II. Lfl| S» II a| ( J_a^»JI *-La t-J a <*v (_p-o 4_j_LiaJ I j-l£ ULu I £y&) Li^za < '^j" *2_ 4_p^tilJl tiajlaiJI (Ji>.JLj 

. Payragyline u^iji. jiia ^jJI ,u;,m 



. rA . 






AJa«aaJI ?Ll4£&)I uLjLu/Lwi 






L4ttaj2ub>tj3Lytfi2-5 



: L^,„-lt IUPAC ^JL.jjI ii^Ia L_g^, LJLUI oL^jJL! ^ 



'o-° 



CH3CHCHCHCH3 
Br CI CH 3 

CH 3 CH 2 CH 2 --C = CH 2 



CH3-C(CH 3 ) 2 CH 3 



CH 3 



^C 2 H 5 



CH 3 



\ 



CH-C=CH 



/ 



CH 3 

CH 3 -C = C-CH 3 

CH 3 Br 



2-bromo-2-methyloctane 



: LJLU! oL^jJL! {y» J^J ^LLJ! J^- wM I c.,-,^-,1 - Y^ 



2,3-dimethylbutane 



2-chloro-3-methyl-2-pentene- j 1,1-dimethylcyclohexane- -^ 

2,2-Dibromo-3-hexyne - j 2,3Dimethyl-l,4-cyclohexadiene- -* 



5 jr*-? - ' "^=>^ (j^ 3 O^^ ^6-H-14 ''. '^"""J-^ cSLP" 3 *' I (}/"> LT^-p ijjIjJjO (_^C.LiJ 4-J_jL*J3 <■_ r"^-|l — V 



CH' 



S *U! 4. vjj^ V 4,^U1I olil^aJVl j oUl^JVl liU - 1^ 



_rs . 






AJa«aaJI ?Ll4£&)I uUwLwl 






CH3CH3 + Cl 2 

CH 4 + 20 2 



CH 3 CH 2 C1 +Na 



hu 



CH 3 CH 2 OH 



H+,A 



LJLHI oV^mi J-*^1 — 0^ 



CH 3 CH=CH 2 PtorNl » 



CCl 



CH 3 CH=CHCH 3 + Br 2 -±^ 



+ Cl 2 -^-* 



CH3CH-CH-CH, 



KOH 



EtOH 



Br Br 
CH 3 -C=C-CH 3 + 2C1 2 



HgS0 4 
CH^-C=CH 



H2SO4 



NaNH 2 / A 



- Ja 



: /_Ju La >'-•*'**•' (jl Jj^-^ 1 ' ^^— • ' Ji o-sLtLj^s 1_> 1 jCljO — "^(_>-u 



i) CH3CH3 ii) CH 3 CH 2 C1 iii) CH 2 = CH 2 

3 -Bromo- 1 -pentyne , 4-Methyl-2-hexene 

: 4_jJl1II i a .".Ia^— i II x^a 

H 2 ,Br 2 /H 2 0,H 2 0/H + ,HCl 






AJa«a*JI ?Ll4£&)I uljLu/Lwi 






** ♦ ♦ ♦ *■ 



: ^ 



2,2- Dimethyl Propane 



3 -Ethyl- 1 -Methyl cyclohexane -- > .^ 



3-Methyl-l-butyne 



_* r 



2- Bromo -3 -Methyl -2- butene - 3 





CH3-CH-CH-CH3 






CH 3 CH 3 







CH 3 -C = C-CH 2 CH 3 






CI CH 3 


.1 




Br 

1 






CH 3 -C-C=CH 2 CH 3 

1 






Br 


.V 


a 1 .i-.«i 1 ir 1" 


.1 .£-,j« l^'.V rlU*-9 - .j,\-.V2.2t^t( ,-.k.l^-,tV| j,-.l'.l^-,tV( ■ 





CH 4 +20 2 ► C0 2 + 2H 2 + ^ Y 


- v .\ 


H + ,A 
CH 3 CH 2 OH — -^ CH 2 = CH 2 + H 2 £ 


- j .r 


CH 3 - CH = CH - CH 3 + Br 2 -^^ CH 2 CH - CH CH 3 

1 1 

Br Br 1 


- j .0 



- M - 




4-J.i^* uA\ 4 JJjJlII 4 ^-il^J.1 

.cviiTlo lliiipllli].cvifill p ilnlll nnlnllniiiinqnll 




«3 






4_pLjjjVl i~\\i^-*j\\ 







4_^uj_iAJl ^ya I a >J I a < d_j3Laa j^l dj i^iLaJI (J-j-o <L_j3Laa j*<l CjI i ^— ij 1 1 i d-^aL*J! j" ...VI j . ..Ij v 

. ^yL^jp^aJ^I ^Lajj^l JljLp^-u^l Cj^LlUj I ,-^j.^j LxjI^j^JI Cj^LlUIIIj 

: (_yl^- ajJ-ill "-^LjJtJ (jj*~ i J (J i^ifftt I JlA (J <t*— i" LoJlLc 

. till j j-J-C. a~\ ^Lajj^ jjfc Jjfc ^jjIsjlII > : r^-ijJLI p^aj £3j^a . ' 

. d_jjLaa j2l ■"'! ' '^—•j 1. 1 ; I tm|a » j 1^1 4_iLl^= . > 

. LpLajj^l <"'! ;^— j -l IT 4_jjLjj.-iiUI ^l^aj^JLj aUVl . ' 

. i-pLajj^l <~<M <- I A"tl c-^aJ JLjJLso . * 

. Overhead Projector ^^Ij ^j^ jL^*. . ^ 



Sjlj-3- J^ J iillill 4_ijJL>JI jLjIoJ 



. tr . 






AJa«aaJI fAM£&JI uLjui/Lwi 



jaiaatUl 



t AaJ&I - 3 

a ♦ , 1*11 .if 4_jJLL»JI <Ljo .*-.«Tl 4_^Lj_a_i^aJl i " ' I i ^— • t 1 1 /_ lr Lao^c 4_pLaj| j^l dil '*•"-•) U iLa^J (j 1 Laj 
a (jaj j ^— ' II Cjljj (j- ** *'J ""' " J" ^ a - (Jl (^1 ** ' " 'I **'" a '***!■ ^3j 1 1 <>Juk (ja^=Lj JLS . a \ j a LI ^^ " • aaj«j| dil jsa 
j-i-C mJj-sO ajj (j^a j i^— il jl Sjj 1 ^"LaJLa. i_ i j^-ij-3 ^_ (Ji».Jl_j 4 , u tLazILa j-i-g. (jj ^— i" JLJSj i La a^ £^u->.jjJLijJI 

( 2jjU«ti ~j|jjj| olj ) (jjj-iJl ol n~uja i u.^j '£_ i^ic ( Aromatic) ^LajjJI ~<u,^ti j_a ♦" uu 

< - (_)L^rl3 ( J_iLa 4 .ip-V a CjI c o^skjH ■ Lc 2 jl c CjI ,i ~~'J U £J * (j^J Q " — ' Jj Cjl_jl_i-dl Jj a 4 i ea I -»-" ■ ■< 1. 1 

£* <Gl VI - C 6 H 5 SH>>JI 4- ^,^1 1 J_^ 4'nU, a^La jJI - - - - - COOCH3 i - COOH 

4_a_jjlc (jj ^— 1" (jl La^ ol\-£b$ t ~ C^gH^ I ^ 1 ma 1 4_2JL»JI ^^^-Lc (_£_3-^»<-> mJj-s-^ CjI i^-ij^a <— fll Mil's I *u C^jJI 

(3_LLljJ ( 4 j^ U<- ) ^^.j^jlII ■> I U , ^ 1 1 ( ^£. ^^3^11 I j..* I§_ ^l-V'tl «] jl_1s I jJ < 4^^^-. SjsijIj cj! j> j| i^ejljjl 

. MyjLaj \\ mJI «-ifc 1 a-f==> (-Jjj^UI •»■ I La 1 ea 1 , 1 1 La aJ 

t jj)oJIluSjj2- 3 

^JLc I ^ !>!♦ i »^a (jj_ij^=JI Cjljj J 1 ^1" (jjj-LJI ^_j 4_pLajj'2l CjI i^-ij-LI da 1 af\ C^gMg j^jj-LJI JLjlj 

CjIjJ d—£& * Sj i aj 1 ■■ a f(J*3 "*- Qjl) * ' ' '9 • 4 -^- > *_?-!3-^'_? ^ v ) fl . ' ' ' ' 2) 4.-U& Jjl lIJ «-LaIi_La ■ ■ u|, i ■ a (J^a •"' 

2 i 

tia_iljj x-j^ojvj . 4 ''•r^U Sp tiJ^La^ (jj_!j^=JI <— iljj (J-a-tLijiJ jj ( JLa-lj m^ j" »-«■ < a ]§_ ^r^ JJ J^ft-" J UJ^J- 1 ^ 3 -" 

4^s.jjj_ll 4_Laj|jJI jj—a (Jj-La^ (_y-&J ' (A ^ V\ ) » Imj Jj-LaJM ^_ 4-jjl , n" a ( "_ > jj_LiJM ^_ (jj_ij^= — (jj_)j_^=> 

L^JiLa J_l3 (jjj-LJLI 4_jj1_LJ| 4_Lj_i^aJI Lalj . (^ Ol A°) C-C 2j>j._ail i Lajlj II ^ a j i^fj ( (^ VY A°) C=C 

: ^ U=a Kekule ^^^ ^uVl ^L^^tl 



M^ 



^N 



I II 

(j-uil— i-JI (j-^a MybriQ ?^y^ ° J-* ^jJi^ > n I (jr lxiL>JI «.1_LJIj . (j-uj ( jr Jl-' J H ' 1 ■j'^ t "~-' -"'^ (J-^- 1 ? ^ Laj ' a 

jl aj -^— j 1 a j^ c CjUj^I^aJVl (jf ^ lr UVail 4-Sla. dJLkljLij ( _ t ^IjLlj J^— iSu (jjj_lJI (_p-aJ tiiJjJ . II c I 

Delocaized 0> iiLa 



. tr . 






AJa«aaJI iL^uS^JI uLuAwl 







:^jUj^U**-L»JI3- 3 

: d-jJOJl da I all I ' d-pLaaj^l > " ' I i ^— i j 1 1 i <LaL*JI (_^al jjJI (j a se Dj 

Li! it so ) £j\ LLaJI 1 7c_<s uiJJ J -y" < (_}^== i-u-1 -T CjI jl_j (J-i-ljl—j j ^— i p ) . "-*-■ ( <Lj«-J i " " d ala.) 

. 4j_jl_iILa 4_jj1Jj i La ) I aj ,-lr (halloo jl . Y 
. 4 » i ■"■ a (j j jj ^— i 3 )J-i 3 i j ' ga a a S-alseAj 4-Ja^==Jtl j V ) *~~ ' '1 ^-i'jj ,1)0 *""""*' "' zl .T 

jl LJLcuJI oLJjp^sJVI _>ji_c jjl^j ^ jJI ( Huckels rule ) J-^jj-a jj->LJ9 I gAc- j <Ut jl . £ 
i^Lv Miuia ( n = ,1, 2,3 ) v^-p. ( 4n+2) i-JLtfl s^.^t i JLkLy 71 JaJj^ U ^=d \ 

<1~£>- (jj-iLaJI *^a ^ i"i g"" ( 71 Ja_iljj CjM^I 4-Jj^==ua ) CjUj^H^aJJ 4lu/ I ^j'^ JL.3.JJ (jr 1 -" Oi) - '-^' 
: ,_!b I »j=a ( 1 ) 1-Jjl 1 ■■ a 5tjl_Lll JJUlJI (j| JLao (!) jH ^-*^ (j-*"- ij^-jLO*"'^ ' ^ 

(4x1+2) = 6 

( d , „ 1 1 -»-"t,l j 1 Cj a , „ il -»-"t,l ) d_jJLL»JI 1 " < I . ^— 1 it 1 1 ^j>> » 1 /--Lc J. '' (jj-)l— 2J' (j J ■ laj j ^— » p la I J.J 

: ^L I 1^— LpLajj^l l^'u^Ls. r-LUL-u^ 




Benzen 
n=l 



Naphthalene 
n=2 




Anthracene 



n=J 



. it . 






AJa«aaJI ^Uw&JI uLjui/Lwi 







N' 



Phenanthrene 
n=3 


Pyridine 

n=l 

4(l)+2=6 7ies 


4(3 )+2=14 Ties 




© 


O 

o 


n = 
4(0)+2=2 Ties 


n=l 
4(l)+2=6 7ies 



N 

Pyrole 

n=l 

4(l)+2=6 7tes 




n=l 
4(l)+2=6 7ies 



: S-uLaajal ma 5_ulL»J| ol <<— i>JU <jjaj 



O 




© 



\\ // 




\\ // 



d_j j J^—L>. 4_i ij ■ V>« 1 1 di Lu J.JL I f\ Laj> a ;t-j3 77 )-J-*-> d-t^=J «. LI I ^_ (j u a ju I -x j se iTu 9-4$ A £• , J if 1 J 1 a " 4.3 I a ■"■ 



<Ljq ■ V>« tl CjLuJlJLI f\ Laj> a x_a t^J-Hc-I dJ 



(j--o 4 j 1 La a /, If 1 






. to . 






AJa«aaJI iL^uS^JI uLjui/Lwi 









Br 



Bromobenzene 
N0 2 



CH 2 CH 2 



Iodobenzene 



Ethylbenzene 



Nitrobenzene 



CJL 



Toluene 
OH 



Phenol 



'. (JiLo 4_*j|_ 1 *u ; I -y uj i~il *"" ,~,1 I <>j.-<fc j.-"»-Lj JL3a 

CH=CH 2 CH^-CH-CH^ CH0 



Styrene Cumene 

COOH ? 

C-CH, 



Benzaldehyde 
NH 2 



Benzoic acid Aniline 

Acetopnenone 



. f\ . 






AJa«aaJI iL^uS^JI uLjui/Lwi 






SO.H 



OCH, 



Benzenesulfonic acid 



Anisole 



CH 



ul9_ 4 



ila-i-i uj j< *JjLi a-lji\ LJ (jjjjJ ( jj) i 1 1 1 iiLso 4 La '~j i I i^^^-ll '"■''! ^=a Ijj LusLi. phenyl 



CH 3 CHCH 2 CH 2 




CH 2 CH 2 OH 



2-Phenylbutane 



2-Phenylethanol 



Benzyl 4_cj_<j_»iil diJti ^^n . n"'^ jjj^J jiJI (JjiLj^a icj^jj^o ^_ sjijsJj ^^^jjJt*-* »jj (J^. 1 " < "" dr^ 3 - ^°^ 

.Benzo 



CH 2 C1 



Benzylchloride 



CHC1: 



Benzal chloride 



CC1, 



B enzotri chloride 



ortho (O) jjjj^ *_Li2il ly^jjL^d,] ^jo^-j-*^^' cr^- i3^ii • * n\-*]\ u^c- iydcj-<^>*\\ (joL* 
(j Lie j-*^><-1 I Lai meta (m) * Vintl sjiaJj (jjjj.^=> «jj L^ ^ 1 1 ^ <£ (jO^-I' LA-^-j-a-?*^ l^-3 



. iV . 






AJi»i*Ji ?Ll«i&)I uLluLu! 






^"Al'-ieja (j Lie J-*^>«-t I (jj)^-n" LajLLcj . p&f& (p ) IjLj * UnU I $Ac (jIUj'^ (jLlLlLaliJLI 

j^ . Benzene Lh1^-m fa-u^M fi""^ *u . a-sja*^] <_ajj^>JLi (ja-^-j-**-^' s-^b-^ o ^ j ^ *-""*^ 

F 



CI 



CI 



CH 2 CH. 



"CI 



O -dichlorob enzene 
CH 3 



^ N0 2 

m-nitrotoluene 



m-chloroethylbenzene 
COOH 



I 
p-fluoroiodobenzene 

OH 
CI 



CH 3 



m-bromobenzoic acid o-chlorophenol 

: ^yL Lo^-i AjLil uA\ it* mlil *_p3 L^JLa CHS- ( _ ? ic.j J j^o j_^-j JJL*. 2_j 
CH 3 CH 3 




CH 3 

^ ^^ C h 3 

o-xylene m-xylene p-xylene 



CI 



N0 2 



CL 



5 



,CI 

3 
4 



F' t CI 



1 ,2,3 -trichlorobenzene 
( 1 ,2,6-trichlorobenzene) 



3 -chloro-5 -fluronitrobenzene 



. iA - 






AJi»i*Ji ?Ll«i&)I uUwLwi 



2 xS U «jlS uljuxt 




NO 




NO, 



NO, 



2,4,6-tribromophenol 



2,4,6-trinitrotoluene (TNT) 

f^j j^j-^Jl 



4 1 ifet if a Jj U-aJla (j-ujvjla (j-iajalul (JlLa 4_uLoa )2l dl I i *— <j i ' (j-a 5jj£. >c-a 4 ^jJJ-LlJI JLjvaj 
(j^a ^l31_lII AJe-flJl (j It La 9a . (_£ j_3c^»JI p-Se-Al] -3 \1 " V I » 1 t~ 5j i I ^j^a py "i M (_£J-JI p 3e a] I (jjj Ia3 *2_ 

2_ / r >-> , „^— f jj^-j ijx 2_ p — Alt !3 V "VI jjU^", tl j ;<- Sj_jLLljJLI ^Ij-^wl ,j^«; < Lu^=aj 
(J J V^ < . t ^—ijX I (J-J^ao 4_2jj_Llj (Jj^HjJI (j^a djl n~ i^aj ( j ; jJ-lx! I j i i >i >. t (j^— i <ij L*^= «-'j*J' 

■ ajLcl i na (JjsI^c 

CH 3 



Al 2 3 -CrQ,/ 500 C 



CH 3 (CH 2 ^CH 3 - 



Pt/ 400 C 



,CHc 



Al 2 3 -Pt 

550 'C 



+ 3H 9 



Toluene 
3H 7 



Benzene 



. ii . 






AJa«aaJI iL^uS^JI uLjui/Lwi 






. I ^ . .. A « 4_2-L>JI Slqj /.Ir <Ii La ^__jLtiJ I p aJJl Cj^LcLaj j -i ."."* 4 4_2JL>JI ^.Ir Sjaj^-aJLI 4_j_uL»J! 



: (^JJ-cJI Ci^Lt^aJa 4-iuLsJI SJLulcall O^LcLaJ . ' 



: Halogenation Si^JL!! oiL.Uj .! 
Sj-±*XI o^LiU! ^j < 2j_^ jjJl^- J I j." ,„\ o^LcLil! ( 3 A^J^I 4_^L»J! 21 ,„l,„tl ) ^LlJVl 

» i *a a«-i 1 <in < ( (_^A-^*v9-J ' fJ ' <— J 'J-^ ) ' > *^' J3'-*~ ^, -'' ^»_9-" ' J v™ 3 "-' '9 ^J iJaJI Jjjvj ^_ tii_I ja 4 CjLJL^aJ^U 

Jj^-j 4_ cdJjj (jdj-^ 1 ^L^ 4- L*^ 3 ' Lr-^iP^^ 1 Cr^i/^ 1 JljLp^iVI O^LcUl! ^jLajjVl e>»JI 

^^JLl J}Ls»yi a3_j »j) l^JI Jj-^-j 4- c? ^^ 6i9-^J-^' 4- jj 1^-J1 jL~ jIj-jjI jlj£. >ii-*^ < L , nLUl (-aj^Jkll 

4_3JLv. u If J^L^^I a3-j Jl£.I La* J al «^— JLjJLjJI JLjj_oJL^= -i$3»J 2_J r j.^tl <_)Lx. 2_ Laf 4-fPWJI 4 I ml Ltitl 



6d>V 



CH 2 C1 



CHC1: 



CI 2 



CHq 



Toluene 



A/'j-z 



Cl 2 



CI, 



AAj^ 3 



Cl 2 




Benzoyl 
choride 



Benzoal 
choride 



A/'J^ 



Benzotrichoride 



CH, 



CH, 



Cl 2 /FeC l 3 



/ 



CI 



+ 



CI 
o-chlorotoluene p-chlorotoluene 



. e . . 






AJa«aaJI ^Uw&JI uLjui/Lwi 



jaiaatlll 



j La ■ u] aj J • ■■ ^— 1 1 j II 4_l*_u3 -J » ■ ■"■ 1 1 J-jjLijJ^I CLi\ *'V ) ^~ ' 0) '^ r (-djjL^aa (L)d> ' ' '' ** ^ (Jl (j-° f ft ■^■>''- , 

J ■ •• ^— 1 1 "" d_j-uL»J! 4 I , ,.l , ,. tl Jj^so (jjt ( ill 4_2JL>. jl 2(J * aj i nl3a-jJ I ' " a 9) i ~~' (jj -1 9^ Anj i iiLja-JI O 1 'i -*■ 'i e ii_) 

I jla tiJLjaj-LJl ^j^ -i^ ajfc ^jLlII jL3 J-j-uLsJI 4JL_JLcJI (Jais j^. vlaJLl I ,j^» ig . ^Li ■ u^zaajj ^— i ica^jj^o ,Jj 

4 clj^^o JJ J ■ ..^-.1"" I ^_La ^ ^=i jl 5 (jjj LjJI 4 ILso 4 La ;"j 1 1 4 Aj^aJ^I till cj-*j>JU OJJl »J 

2 A • . g£ 



CH 3 



COOH 



KMn0 4 or 



k^ K 2 Cr 2 7 



Benzoic aci( 



CH2CH2CH3 



CH 



^ 



3 KMnQ or 
K 2 Cr 2 7 



COOH 

,COOH 



KS 



+ (CO2 + H 2 0) 



Phthalic acid 
( 1,2- benzenedicarboxylic acid) 



JJLo JUL I nifl J-oLc Jj-^-J ^- tii-ljj < (jjj._LJ! ]2_ JL^>JI j-4 1—*^= (Jjj_LJI '"'^ ^=i-lf 4_jvjJUfc j ^ y 

Ethylbenzene ^.jj^*> j-^^j Miu^ . jl , h^^I^-m,,. < J_x^=J1 ^ U<nt < j^3}LJIj ^j^LJIj J^utl 

. Cyclohexane J\ 
,CH 2 CH 3 ^^ ,CH 2 CH 3 



+ 3H : 



Ni,Pt or Pd 
A 



Ethylbenzene 



Ethylcyclohexane 



. OS . 






AJa«aaJI iL^uS^JI uUwLwl 






(j| *_J3jIiJtl (j^a d_JL^ ( ^j-i-VI 4_jjLajj'2l CjLJLLsJI lj.-^=>j ) j_la^=> JIjv. JJ « i mi a J-^ (ji}-^-" ^l^j-^ 
jAj^jljJl-ijJI *-jO (J^-Lajj U'J ' 2jLca^=2l di^LcLaj Jjjj-Li (j^- AJJ ' nl3j-jil <-l)l_be_Laj_! £jj] Jjj^ (jl a-JSjIiJtl (j^a 

V oLL^J^I 4- £jJ^»o tP-JI Ij~u^=H\ o>LlU3j iM-^Vl o>LlU3 ^ U jl VI < j^L». J-aLi j^-j 2_ 

(j--a r . lji ' j ^— ' la ( tcj>-jL!1LI 4_rc.iL) (jjj—LJl ^_ 4 A <- I . V. 1, 1 ___)|aj._}| dil_u ,_) I _i_J_a . (jjj—LJl 4_J_v. ^_ a__ 

V 0j__.j ( J^L_vVl jl J I J p in VI 0^__L__ _, a i ■•" <_J^L_ I all! ( -j_ a c-y __J_so <~<\><- I A",tl ___aj__ 2_ Jjjt"itl 
/, If ajJlJLa l_ t_j___jJ ■ ^^>"^~ ' ?V 1 (J_a_ — 'I j_j>_>_ j^ ( -il L__j ■ "I /_ If i> jJlJLJI d_J )___». J— sLc Ja^aj VJ a_3 

: ( _ ? JL La 4_pLajjVI 4 _L>_I (jT ic JljL Ti > nVI Cj^M-cLoj J -i iSuj I jufc 4 4_pLajjVI 4_LL>JI «js J<- I A",tl 

Alkylation ( ___lj___ — Ja.^ ) 31^-itl - \ 



^^ 



CH 3 C1 



AlCh 




HC1 



^^ 



Acylation ( ci 



Jjlj/- ) 4_j-l_1 



9 



AICI3 
CH 3 -C-C1 ► 




Halogenation 4_^_L r !l 



^^ 



Br 9 



FeBr 3 




. «Y . 






AJa«aaJI iL^uS^JI uUwLwl 






Nitroation s>uill 



^^ 



+ HNO3 H2S ° 4(C ° n > C) 

" A 



so 3 

H 2 S0 4 *- 



,S0 3 H 



^^ 



^WN0 2 



Sulfonation 



(jf U^ . nitroanizole Ij^jj^jji £y> <^^^ gj^V CxU^ 3 ^ ^AAt> i^-^J <AjP^' o^°L=«- <>° J^jL*. 



OCH3 OCH3 OCH3 

HNO3 



H 2 S0 4 



^^ 



+ 



N0 2 



N0 2 N0 2 

HN03 



^^ 



H 2 S0 4 



^^ 






NO: 



. or . 






iJjj_cui! cj ..nt o^h-^ 1 d " "K » *-tvl^l S-c>*~il up 5 o^j-V 1 ^^ ( H + < Br+ < N02+ < CH3C+ 

-NH 2 (-NHR,-NR 2 ) ,-OH >-OR,-NHCOCH 3 > -C 6 H 5 ,-R 

. 4 jlj^— 1 tl icjjj^o (j^. 2jL±c (R) (jl <i~j~>- 

( -F,-C1, - Br ) 
. -N02, -N + (R)3,-C=N,COOH( -COOR ),-S0 3 H,-CHO,-COR 



. oi . 






AJa«aaJI iL^uS^JI uUwLwl 









N0 2 



N0 2 



HNO^ 



H 2 S0 4 



Br 2 ,Fe 

>■ 



^^ 



Br 




Br 2 ,Fe 

►• 



HNO 



m-bromonitobenzene 

Br 

N0 2 



Br 



H 2 S0 4 



+ 



^^ 



N0 2 



o-bromonitro p-bromonitro 
benzene (38%) benzene (62%^ 



t 2pUj;Vl uijSjAi ^LuaII uLiuilUi T- * 



. Lifet if a p 1 ( 1^1 2 1 » j ' i aaj ^_ Cj 1 na 2 1 a I JL.ji-"i i ii I >«jj I i^— i ( *» ^^-^ ju ■ u^ jj I J I aJL la 



_ as _ 






AJa«a*JI ?Ll4£&)I uljLu/Lwi 






a) 



d) 



CH = CH 2 
,Br 



CH 3 

A, 



L*^JU 4jLH a 4LuJ 



b) 



: LJLlJI c2il ,'^-tjJll »1 o<nt j^=>^ '• ^ 



COOH 



CH, 



c) 



e) 



CH, 



^N0 2 



COOH 
CI 




NO 



a) 1,3,5-trichloro benzen 

c) p-bromoniro benzene 

e) 4-bromo-2,3-dinitrotoluene 



b) m-bromotoluene 
d) lsopropyl benzene 
f) m-chloro benzoic acid 



: WjSjJl ^3!>Li] iaSUJl jVj'^tl y"^lj ioJW! oV^UXI j*^i :r^ 



CH(CH 3 ) 2 




CH 



KMnQ 4 /OH 
A 



Br?/hv 



. f\ . 






AJa«a*JI ?Ll4£&)I ulu/Lwl 






/^N0 2 



Br- 



FeBr-. 



QC 2 H 5 



CH 3 CH 2 CI 



AICL 



CI 



+ CH3C-CI 



AICI 



CFF 



H 9 



2^3 



HNO 



CH 3 CHCICH 3 



AICI. 



CN 



Br 2 
FeBr 



. «V . 






AJa«aaJI iL^uS^JI uUwLwl 






T- A4lk/lji*J4AH 

** ♦ ♦ ♦ * 



O-Bromostyrene - I 
3,5- Diiodo toluene - j 



^^/CH(CH 3 )2 

| KMn0 4 /OH~ 

^^ ^ 

NO? 



Br- 



s / 



COOH 



NO; 



CH 3 



FeBr 3 



HNO, 



Br 
CH 3 CH 3 



H 2 S0 4 ^^ 



CH 3 CHCI CH 3 MCh > 



NO; 



CH(CH 3 )2 



:Y £ 




: % 



. ©A . 




4-J.i^* uA\ 4 JJjJlII 4 ^-il^J.1 

.cviiTlo lliiipllli].cvifill p ilnlll nnlnllniiiinqnll 




3 



»3 






^ 



^JUl <_J 



uyi 







AJ4«aaJI iL^uS^JI uLjui/Lwi 






.\<<-l ^lJ|jj_j ,^— "tlj A<j<j mill d. t i">- (j— ° * J.^ <-3j__*l!lj 3jj .^«tl J ^i^WI olj_i]Lifc 4_i_ulj.J 

: (_yl^- ajJ-ill "-^LjJtJ (jj*~ i J (J i^ifftt I JlA (J <t*— i" LoJlLc 
. ^ba-i^uJI J^^-^ Wl ol jLiJLfc 3 j i ■ ■■" . ' 

. 3j^,^«tl J^^tVl oljuJU 4_ijL^i^=lJ|j 4_jjLjJ_iAJI ^l^kJLj aUVl . ' 

. Overhead Projector ^^ij o^j^ jL^» . ^ 






. M . 






AJ4«aaJI iL^uS^JI uLjui/Lwi 






(j_c IV j-ljlj lL— jjv. t R - .X. d^auul SJlj L^aJI j._i.Ga ( 4_j3Laj| j2l di I ■ ^— ■< 1 1 ^)-a a] CjLJL^aJ^I £j-a <* Zu ■"■ a 
4_2j^JaJLj djg Lti'tla . S-j^al tall! 4jL^laJlj 4jijI .^.tl 4_2j^JaJI : La_<fc D -1 "'^ ^- L^^W * J-* J.!^^ oljLjJLfc 

<>_> .s^i in 3j^ (intl ^>jl_4j ) jj^^aJLJI pj-J ^ Ir Jjlj 4_al^=Lj L^^jiLa Alkyl J j^-it^l «_ljI <,. m'^—m LijLiJI 

dULua^l JJLaJLuJI ^yl^. ( !M-JJL> ) Lc.J-3 t>^>._aJUI J-^4^ IUPAC L^aliaJLlI SJLjiaJL! 4ja mill La\ t ( ( >_ljj2 

: LjJLlII 4jiLa^?l (j^a •»■ 1 ^b I »==> 



4jt_]Lt_u 4n]m1 



oLksj 



4_laU^j 4 I ) uj 



CH3CI CH 3 CH 2 CH 2 Br 

(Methyl chloride) (n - propyl bromide) 

Chloromethane 1 - Bromopropane 



1 ° halides 



I 

I 

CH 3 - CH - CH 3 

(Isopropyl iodide) 

2- Iodopropane 



CI 



(Cyclopentyl chloride) 



CH 3 
I 
CH 3 - CH 2 - CH 2 - C - CH = CH 2 



Chlorocyclopentane 

CH 3 

I 

CH 3 - C-CH 3 



Br Br 

3 -Bromo-3 -methyl- 1-hexene (tert-Butyl bromide) 



2°halides 

4-JqjG CjljLjJLfc 



3° halides 



.-I. . 






AJ4«aaJI iL^uS^JI uUwLwl 






: /Ju I -i^— i A tr> La* ; I -y -I ) 4-jq i^ajLJI dil JLjJLJI (j^a ,j^* ' J J -1 i "" (^3a 



Jljfc 



CH 9 CH 2 ~ CH / \ 

Allylhalide Vinylhalide Benzylhalide 



CH 2 = CH-^n 2 

I I 

X X 



CH 2 X 



: (JT L Lc-d 7c ''^"j I -i^-- jIj_^=l1JI (JT ic 5JI jJI *_Lol_2i,l a ) JtLj ■ ■■" ol_Lp.jJLJI oljj _ijL»3 jlLc 



ecu CHC13 

(Carbontetrachloride) (Chloroform) 

Tetrachloromethane Trichloromethane 



CH 2 C1 2 

(Methylene chloride) 

Dichloromethane 



CHBr 3 
(Bromofoem) 



CHI, 



(Iodoform) 



Br 
I 
CH 3 -C-CH 2 CH 3 

Br 
2,2-Dibromobutane 



jlj)j_ja 1 CjLij>j>JI 0J~Jt i J '^ a ' ...... 4-jJLc (jLiic. CjL>.jJL! 4_jJL^=J2l 4 jq ■ V.«tl oljLjJLJI i_a_uiali3 

^_ (jl a»JI lLLIJ ^— 1 a) S J jljI a ajsi_i_!I Ol ,i ~~'J * J j 1"'" I J. ifr . s-1 U Ol do.4 I ^jLjj^jv. ^ ' d J'J^'JJ^J'^' 



- "U - 






l^^lJjSftluldLJUjgMM 3- 4 

<>J_ifca dJLiLcoJl (J a i a a i I ^_ I j < a j i*i^— i Tl . I<- <_3 «_*IUl *_! SjLjJLc ( 5t La ) ^J^f—-* ' * ' CjI JLjJLifc i-i-iia^ao >«jj 

: (JT L Lj^= I g i^a-peJj (j ^-i a J 

(J I J mi ill O^LcLoj) SjlxAU 4-lLl-kjjJlIjJ I (JjJj^-iM Jj-uMjjJ a^ufuLII ilatljjl . ' 

Cl 2 
CH3CH3 — - » CH 3 CH 2 CI + HCI + ... 

UV or heat - z 



Br 2 

UVorA 

Br 



CH 3 - CH = CH 2 TT ,,,_ A > CH 2 - CH = CH 2 + HBr 



HCI 
CH 3 - CH = CH 2 — * CH 3 - CH - CH 3 

CCI4 I 

CI 

(j-o •»• 1 ^>" ' I -i^— 1 j^ I flUil 1 La ■ "j J J '^" ^~~"Sl) ' ' a I 1 <a ' i_3 a^a_ii^= j La SjlcLS ^j n^a » ) ;*3LJ ^_ 1f ^J a 1 a -»■ L! a 

HBr 
CH3-CH = CH 2 r n n r *~ CH3CH 2 CH2 

Br 



. w . 






r^yJL 1 1^— jlJLII ^L-S jj^",' <AJ^ '"'I Li^aJVI 2_ 4_u>lil' uLa-ilj^! J J (j^jjjuJI oljLtlLfc AJSiL^>[ jucj 



HC1 HC1 

- — CK 

CI 



CH=CH "7 > CH 2 = CH — * CH3CHCI2 

L-L-I4 ~ I CCI4 



CJIj.Ai.al CJ^LcLflj) dlVjJt^aJI 2_ (JjUji^sjj JliJ I ic_a^at<J JljLp-i-ul . ' 

ljL_j]Lfc jl HX (>L».jjJL_ijJI oljL_j]Lfc *_a oVj| st^=JI J_cl gjb I t^ijf J jl^-il^l oIj_i]Laj Jajo 

: LJLU! oVjU^U L^j ( PCI5 , PCI3 , PBr 3 ) j^.^JI oljulU jf S0C1 2 Jl* t^^J 



HC1 
CH 3 (CH 2 ) 5 CH 2 OH — — . > CH 3 (CH 2 ) 5 CH 2 +H 2 

ZnUl 2 / 150 I 

CI 

NR 3 
CH 3 CH 2 OH + S0C1 2 — »• CH 3 CH 2 C1 + S0 2 + HC1 



CH 3 CH 2 OH +PBr 3 ► CH 3 CH 2 Br + P (OH) 3 



fj-jj V^J-JU PjAj J J^ -1 ^^ olj_i]Lfc pj I^-i SjLjJlc J^al^LJ jljiLlj (j^LcLolJI jl j_ifcj . ((_3JL_aJI) S-JljVl 
'"'I '^~ ' ) " (_p-o 4_uJjLja j '^"~ '"'I '^~ ' ) a I J '<* ;*• "1 M (_£>»»• 1 <"i\t <- I A" ijj| < A* (jl I i^~— • . (aJLcLaJI al) J ^' a J ^ ^— ' Al I 

Nucleophilic substitution reactions ^yLsji^-uJI Jljui^VI o^Us .) 

(J $ ■ 1 «" 4_ij^Oja d-ijj^v. 4 Lse l~j J.;^— ' 1 > I dil JLjJLifc '"'I i^aj a <2_ (JAjs~qJLJL! 4-La.u vtl j a M ^— ' il S jj (J^jjso 
4_J_jL*ILa '"■ ''I ^=> j_Jj cr-^ 3 " ( * ^l"'J^^~^l''^ ' ^ lul^o^aJI (_£| ) ■"'! 'w^'^WU 4_j-L«JI ol_ijj_^JI «_^a I j IcLaj 






R 3 C 8+ X 8 " ► R 3 C-Nu+ x 

o 

II 

SR , SH , CH 3 NH 2 , NH 3 , - - C - R , OR ,0H 
N (CH 3 ) 3 , HN (CH 3 ) 2 , CN " ,R - C = C " 

j 1 La>j 1^"'-^ '"'V (j ^~ ' ' ^1 ' ***Q iV.«Tl Cj^LcI allll * ifcl (j^° <''-*— * J'i ' '"' ' Cj^LcI o3 i_i_!JJLJa 

: /_L La liDj /.Ir 4_LLa2l {j-aj iJillseji 4-JIjl3 CjLc a-a^t/j CjI j 4-jq ija^: '"'I ,i ~~'j * 



KCVFT 

CH 3 CH 2 CH 2 Br „ ^ > CH 3 CH 2 CH 2 OH 



Elemination reactions (E) (plpiV!) i_aju»JI oMcLii .Y 

^jLLaJLI (j^^-i t 2 I ^JUb^ ((jjJj-^aJlj (j^JJ^t-" UV ^-^Ij-II j. i n^-i (_yic- JLcl 1 n") SjJLc Sjlj_=v. ^-J-5 CxJOJ 

KOH (Or) CH 3 CH 2 " Na + 

CH 'T - CH ' isnx CH '- CH=CH 2 

Br 



. M . 



4»jI>JI3j>$JI fuS \ * • jaiaJtBI 



Grignard formation .sjUjjjs* '-.'^y^ qj^j .! 
CH 3 CH 2 CH 2 Br+Mg ether > CH 3 CH 2 CH 2 MgB] 

. I o se a. j i ^— 1 1 (£>-»»• 1 '**'! ' i ~~'J * ij *p ^~ — ' "' ' tiJJjia ( Lifct if a Cj LJalLi^aJ la CjI jLjjfcjLJ2l a dj| Juu ..^— .j <VI 

att-U-till '"'' ;^— J * ^jJ^a^aJ .<_) 
: 4_jJLlII 4_?_j1 ♦ <alt LSJ3a ^ajiUill CjLl^zsj^o ^jj^-^"" 

CH 3 CH 2 CH 2 Br + 2Li *- CH 3 CH 2 CH 2 Ti + + LiBr 

. '"'I *'l ^— ' I > I j ■ u^ us j i ■ V>-». i ^_ Jja LjJ== <Lja ■ V>« II '"'!)' ■^-'■»-"ll £— ~*j i •^— < A ^(j A>) LJ i " ) I i ^—<j \ I <>jufc 
'"'I, Li i o^— i ->, ' -»-" i ■<" -j* d_jJLjjul 3l_jj>JI Cj2(Lx-o £y&) ' '*— ' £— 4-jj ■ V>« ii (2j^^*~ 9-j LfJ I '"'I '^~ • ) " J 1 '" ■ "" 

. D.D.T. JiLaolj^i^U 
H 



CCl 3 
D.D.T 



7t i Ml (j-Jljl 4- »X ^.^-» J->*" ^ ^jlJI — [ CF2-CF 2 ] n Teflon JAa : ^L!jL^ jIj-*^ ajlj^ m"j 

( aSLllj jmlJLd] S^UAf^— LajLa-"i.uU — [H2— CCl2] n ~~ jljl mil "a jLaj *l Jl*JI djlr Jj'^"'\.' V C— p- 4_jJj.JlXI 
SjLaj . (Jjlj-jJIj t—c-ijLJ^I a i us £— A-ajJx2uuAS — [ C^H.2 ~~ UriUl2-Jn ~~ FVC (j- LM 4r (_y-? «-iL°J • <*i *MI 






AJ4«aaJI iL^uS^JI uUwLwl 






CCI3F j CC1 2 F 2 oj-i^l S-sL-aj CF 3 CHClBr JA* jLJuiyL^! ^jl^j HCX 3 haloform ^yL^I 
<_ >i jl jj t.1 (jij l.i lr 2_ «_3j ,-,|jl ;^_ J^n" uu I 0^— 4 cjLLi^=JLIj oL>-Mi!l 2_ J-j^jj J*l «^— LajLa-'mU 

Antifungus oL^t^ll obi r^aj Antibiotics ij^p- obi ^^ LajLJr"^!! LxSL^^II 
( IUPAC ) jf L^UkUl LjW^I v ^ LJLUI oL^=jJLI ^ : 1 ^ 



A 



\ 



NO: 



\ / 



CH-CH3 
CI 



(j 



CH3CH-CH-CH3 
Br CH 3 

CH 3 -CH 2 -CH=CH 2 
CI 

CH 2 = CH-CH 2 C1 



U 



( 3 jl 2 jl 1 ) LJLHI ob^LjJI < kl^ o : Y^ 



CH 3 
CH3-C-CH3 (- 
CI 




X 



. (j nj-i) ll ^jLuI La- '<-» a^a d-jJOJl 2f_5L*-U ^J q-f==: • < : Y ( _ ) _u 



CH 3 

I HC1 

CH3CHOH ; » 

J ZnCl 9 



CH, 



/ 



2 
HBr 



. -U . 






CH 3 

I ~ Br 2 

CH3CHCH3 Jjy * 



4 yCH 2 CH 3 hv 



\\ // 



-OH -^£k^ (J 



Na O CH 2 CH 3 
CH 3 CH 2 (pH-CH 3 C h 3 ch 2 OH * U 

Br 

Br , , 

I // \ KOH 

CH^-CH^) ^- 

CH 3 

CH 3 CH 2 CH 2 C1 NH2CH3 > 



/ \ CH 3 C^C"Na 

<v yCH 2 CH 2 Br — ► (J* 

CH 3 CH-CH 3 — — — -*► ,. 

i I j EtOH/A 

Br 

CH 3 CH 2 CH 2 Br + Mg ether > <£ 



OH" 

CH 3 CHBrCH 3 ethanol * 

OH" (v 

CH 3 CHBrCH 3 h^ - ** 

CN" (T 

^ ' ethanol 

(CH 3 ) 3 CBr^^ (i 



. nv . 






AJ4«aaJI ?Ll4£&)I uUwLmI 






** ♦ ♦ ♦ * 



2-Bromo-3 -methyl butane- 1 

1 -Bromo-2-Nitro cyclohexane - v 1 

1 -chloro- 1 -butene - j. 



3-^is 



2° L s i ilS 



i°^y 



(i 



Y* 



CH 3 CH 3 

I HC1 I TT _ 

CH3CHOH -^+ CH3CHCI + H 2 



CH 3 

I 



ZnCb 



Br 9 



CH, 



CH 3 CHCH 3 ^ > CH 3 -(p-CH 3 

Br 

CH 3 CH 2 CH 2 C1 NH2CH3 > CH 3 CH 2 CH 2 NHCH : 

CH 3 f H-CH 3 EtQH/A > CH 3 CH=CH 2 + HBr 
Br 



(1 



(J 



jY> 



Jljui^l- Y 



it* 



. \s . 




4-J.i^* uA\ 4 JJjJlII 4 ^-il^J.1 

.cviiTlo lliiipllli].cvifill p ilnlll nnlnllniiiinqnll 




*3 



»3 






J 'J^ J Cj V^rt^zi. 




uVaixiilj uV$*&l AJ4«aaJl *U4£&I uUwLwi X lSLluS uIjum ^uZj 



4_jj1_J-«-1^=l!I <"<M<-I A'tlj ■ i , ^-^"tlj 2^^ , ,.",tl lL— p- (j-a I J^^ <— 3j_*IL!la i"<Vj LlAJIj <"<*V a -»-^— i tl S_ulj.i 

: (_yi^- SjjlSJI s-iLjJ-l (jj)^~ij (J (^litl I jl& (J «t^— i" LsJlI^. 

'"' >j LLflJl a i'iVj-<-^ tl a j ^ , „~ . 1 

. diVaJLjLflJI a i " <Vj -»■ ^-^ 1 1 . i , ^ •*.", t ILaj^UI J<- I A"tl <_3aiJi JljJLso . ' 

S-i-iUiv-iAJl a <Ltj| j y^ tl (^^al ajjl j^>^ tiJJjia J aJjjUl Ja^t^aJI p aj JUJLao . ' 

./o(J iim M ejl JlwJI 0J~& (jLS3j J J <_JjjCl,l (J-^»J (jl 

.Overhead Projector ^^^ij^j^jL^. . ^ 

.ClV aJLiAJI a <~iVj^-^— i tl ^j>>» .t 4_til>3 r-jl_$-i . > 



SjljLa. J^ J Sillill 4 ^5-^tl jl_£oJ 



. tl . 






AJ4«aaJI iL^uS^Jl uUuLui 






t 3uja« 5- 1 



jl^s-L - OH Jj m^-ijjjuA 



s-HI (j-- 3" '*" a ' • J.^~Z)~ I JL-Aa ( ArOM A »-i i^aJI (Ja-LiiUI jJ»-Lja ( ixOM <LaL*JI J jlj i aaJI J 4Jti 



4_cjjjj^o jj_c Ar j_LJLJj 4_iJL^=JI icjjjj^xs (j^. R j_pjuj ( Ar J^ JV 4_cj_«_3c_a-! La J ^^^JJ^-it-" 'J^ 3 CuJjLiI 



( Sr J » i •"■ " (j a-: j-^= 'J'-*—' 4j_l^jjo «Ll1j i "^~ 'Oji ' ' 1 1 *>-c «-<j^><-1 ' (j a-^=i3 di V a sc^j ll 4_JL>. ^_ d-J1 (_£l < 4_dj jl 

(jLfl i_dJj._J . Sr j » , ,", a . i <- jnji^j «J j— > e ) ijiLuo 4J L^alLa <"< Vj LlAjI ^_ *» <~ j i aJ^I i f I I" ^jj ^— i" I q in 

*» alao d—La-U iJL I (Jji • ■■ ^~ 'JlJ ' ' * ' 4- ca^jj^o (jl JL_ao I J— ifc jj-^ a a ( 4_itiie-a *» j-il j q^^ il a *» jJUivjLa.ll I j i^olaj*. 
2_ 4 xLj^=lJ^I 4_c.j-4j3»JU (_£j_la»j JL_£j lj_& . <"<Vj -^^tl ,~A -^—<j a ( j-q i>» I gjl ;^--j a Ji>.JL_J V 4_uLajj1 
Cj V o— 3c-^==u I (3-°$ • l£>~^" ^J Lc o-a^x^a a 1 'SP' j0 3j' ** *" 3 * _?' L^** _9-J>-A a j j al ^ A<- I ,'--> <\ a La ) I j /-Ir O 2( 



^-."m La 



t IjV^ft&l LAUiaJ 5- 2 
4 jllj^jJ^M CjLc j-oaU _iJLc j| (jj_ij^=JI oljj JJuc u_uo. <— fll ii^il ij^-J J \ ajLc CjVjja^aJI ' kli^aj 

:4_jjLlII ' ■ ) i^-il>"Tl ^jjo 7e i ^->**" I i ^— i ( g_p i -<^-i lav LjuJI 4_c.a_cj>Jt 4_LaL»JI (jaj i^=3_JI 2jJlj 2 i_iajl_Lja J '-^ '" ) V I 



(jA 1 ^ d^= 


^^l!) J_0JS^3 


(^jl j^^= 


Tertiary 3° 


Secondary 2° 


Primary 1° 


H 

R — C —OH 

R 


R 
R — c oh 

R 


H 

R — C —oh 

H 


^jILso z - OM icjjjj^^a 
.J i^— ill CjLcjjjj^^a 


^jILso - OM icjjjj^^a 


(_£j!L30 - OM icjjjj^^a 
.IV J i^— ill Zc^jisxjaj 



. v. . 






AJ4«aaJI iL^uS^Jl uUuLui 






t uV^sftt 3hnm1 5- 3 

t 4-*jl ifutl SJLvAalu 4^3 inltl .\ 
:(Jj^t^= 4-pl^-i I Q ♦ m" 4_JJ^Jj^=JjJLjjJ I 4_CJ_<J_»JU A_i_dl j_^=>j 4 J q i r "i 1 1 iJj_ifc ^_ (<C<Jj 



CH 3 OH 

Methyl alcohl 



CH3CH2OH 

Ethyl alcohol 



CH 2 =CH-CH 2 OH 

Allyl alcohol 



CH 3 
CH 3 — c — CH 3 

OH 

Isopropyl alcohol 




CH 3 CH— CH3 

OH 

Tert-Butyl alcohol 
CH2OH 




Cyclopentyl alcohol 



Benzyl alcohol 



OH J^^jjjL^I 



:( tiJLijJ^ julIjI i_culv) : ijtaUalll 4jq i,,~M .Y 

U If ^ J "1 -X \ Sj-p"l 1 rl <fl 4_J_!^Jj_^=3 4 1 Lt) 1 I 11 (J^-^ 1 J I, j"^ I (*^-J • I 



. La-5-1,1 J J, iy . .."j (e) ^"'1 fllll (jL^aJ^I I j_ifc A_i-dl (j^a <_3J.j»Jj (jr ujLuj\ (jr J\ ^=JI 1 . ■ ^--j 1 ^=> 



CH3OH 



: JLla .- ol 
CH3CH20H 



. V^ . 
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Ethanol Methanol 



CH3CH2CH2OH 




Cyclohexanol 



CH3CH2CH2CH CH3 

OH 
2-Pentanol 

C2H5 

CH3CH2CHCH2CHCH; 

OH 
4-Ethyl-2-hexanol 



CH 2 cH2Br 



CH3CH2CH2CHCH2 OH 

2-(2-Bromoethy 1)- 1 -Pentanol 



U If (_£j-13»j ^pJl 4 I ml mil jLpi-l t-xJStJ^ Ljj^Ij jf 4_jj1_u J^'jJ ^tj->^tl I . ■ ^— j 1 1 *l_b 2_ Jua»j I jj .T 

i LajljJIj 4_jj1_£]| 4 LajljJI u If 4 J ,V<WI LJ JU-xs. J-J_ca^=jjjuj! 4_<ij_^>4 t-JjJs^l <_3j_LaJI ^a ^IluIluII 



CH2^CH CH- 


— CH CH3 


OH CH3 


4-Methy 1- 1 -Penten-3 -ol 


CH C C 


:H CH3 


( 


DH 


3-Butyn- 


2-ol 



CH2CH3 

CH3CH C^CH2 

OH 

3-Ethyl-3-buten-2-ol 
OH 



CH3 
4-Methyl-2-cyclohexenol 



.aMAJI 



. VY . 






AJ4«aaJI iL^uS^Jl uUuLui 






SjLi>LJ -ol » Untl J_ii tetra , tri ,di j-^L^il j-^i 2 Lajl-^. Jj ih^-ijjjl-^JI oLc^aLO o_>ji_*3 I jl . £ 



4.JLJI li.i ^"1"'" 



CH2 CH2 

OH OH 

1,2-Ethanediol 
Ethylene glycol 



CH2 CH CH2 

0H OH OH 

1,2,3-Propantriol 
Glycerol or Glycerene 






^^A_pj I i^— • (JJ|>£) ^— ' 'I ^~ ' l£>^"' SjLjLfo «.l_aj_u1 j.i-G JLSa < tiJLa3.J_Jl ^j^ t^ o JLj-ffcjJlj-LJl i ■ i ~~'j " ^- ' i^~ » 

OH 



OH 





o-Hydroxybenzoic acid ( 
Salicylic acid) 




Br 
m-Bromophenol 




NH2 

p-Aminophenol 

OH 




OH 

Hydro quinone 



. vr . 






AJ4«aaJI ^Uw&JI uUuLui 



jaiaatlll 



Jp. a JLlC *» La ' I It i I t * 11" I ■"'■ a a i 4 j m~>. ajJLj A. i La ) I aj ) l j^ > * " I J ' --■* ' (J a IjLflJI a| j a je ^— i 1 1 CjLjj}^>. uLa_ij iijj 

Sy, -*■ . .. £—. V I a j j I A 1 1 jjjjo ^ J I >j £ i —^ 1 1 4_j_Jl_cJI '4»-Il-C- Sjj >c-a 4^i^ A>l , „" j La ) I j J *» La <~ < a L^^JIJ^ J ^ »ji 

L^JLLaj /-J-!' ^jJk-21 jla-LLi 4_jjLiLa L^JLiic. <^s-J-5 pLaJjLi O a aJLuaJI a <~<*Vj->^-^ tl 1 la Tt dJJjJ . (2^^ _i>*i-^ ' J 

R Ar 





4_j_Ljj»- aNjLjjk uLijI aj 
' '^^— m"II cL. (jLitLio Jj^-^ la ,_j\._3«JI (Jjiajl ^- ^r* *V ***' * £j* '.^""J (jLiiiJl OL>. j_J ^^A- 1 4 *«j I 5 a ,_L L*J^ J 

. jLij^JI j-^\j J^aJLfbVI LoJfcjL*.? 

Ethanol Propane 



(Jj^a/jtt^. £ £ 



r 



r 



VA 



1Y 






I a-lf==> 4_j_lj I jj I (J-flja 4 ^ , , „ » 4_jLia ^Lj J^-^ ■"■ ) s-LII x^a r-j.ILa-1 /_ I y*n V I j a *" ^—' i I (_p-a "*j ut-L^aJI i'iVj^ 1 ^ tl a 
CLi\ — cj^xua _5JL_c «.l — Li « — a ( I . , ^—ijX 1 ^- jj—ij-^aJI djlj ji _5JL_c _ilj I — al^-i (_£^ ( ( _ ? _jjj_^JI (jjj_JI jlj 

H R 







uV^ixiJIj uV$*&l AJ4«aaJl *U4£&I uUwLwi X lSLluS uIjum ^uZj 



. uV^udJIjuV^tS^t jrwa^U 5- 5 



jVjJt^aJI jj 



*^0j 4 oLL^J^I Jl ^^^m *UI ikiL^Li |»Lc J^^Aj j_pitil 4- ,-,yj -^t i J( ,, 



H 
+ 
CH3CH = CH2 + H2O H > CH3 CH CH3 

Propene 2-Propanol 

J^JLiuIl SJLv u y*i t Ethanol J^JLib^Mj Methanol J^JLiJLI ^ui>] j_^=ji-L^ IcI ; r^>tl 2_ Lot 

water gas »UI jLc. oj)^~^~^ j^L^I fa^^HI C7 i^ jL=«^ J>^ : <*s*^l jy -t 

O 
1300 C ^_ ,, 

C +H2O *► CO + H2 

(^j-j^liJ! *.^j ^—1 1 1 j dJbjJI jlluL^sI (j^a < 1-mI-v, (jyic. jj-^j («u lt^^jj^*-* 4-«-3t3. <ni^ii *~a Water gas 1 La I ->. j ^3 

. 300 atm iSy^- J^JL^ c^so 300c°Sjlj-». 5-».j-> jjc 

^^ TT TT Zn+Cr2 03 as Cat. 

CO + H2 + H2 — *► CH3OH 

x/WWVWW* 

Water gas 

: Natural gas ^mMI jLill 5^ .<_> 

. J*i^ c^o, L>33 900 c° 

^ ^ Ni as Cat. 

CH4 + H2O *. CO + 3H 2 

. 4-SjI Ltitl i2jj_LaJI c. ua. (JjJl'ijU Jl dJL^>Ji ajjj Synthesis ^^ < <h pjLUI oljUJI iL-mI^ 

ZnO + Cr2 03 as Cat. 
CO + H 2 ^-^ ► CH3OH 

300C , 300 atm. 



. V« . 






AJ4«aaJI iL^uS^Jl uUuLui 



jaiaitUl 



-3-J-5 JLlC } ^— ■ < a ' - ' .f '*) ' ^~ ' 



L>< 



: (jLliiiis cdLi^a <cl i uaJI A- (JaJLuV I > 1 1 ?■> ao Lai 



: Ethyl hydrogen sulphate ^^=^i A- C Sjl 
CH2^ CH2 + H2SO4 »-CH3 CH2 O SO2 OH 



. J ajLu^lJ /-J La (J alse^a ■ La » j 1 ) La a jj s-LLL iLi-iL»JI ' ^ '"'""'J (*3 

CH 3 CH 2 O S0 2 OH + H 2 *- CH 3 CH 2 OH + H 2 S0 4 

uLajis. j'j-°i *-ka ' "*J.* (j-'L'j' "VI LifcLaJ (jrd^ <— iJ-a-VI 4 Sjj LaJI Lai .<_) 

Phosphoric J!la ) JUiL^a J^aU^-i c-JLa ^^aL*. JiJ^ j^^lj la^AjVI 

C 2jlj^ i^jj jo^ ( L^aJLJI ^lc tibj^L^HI <_>ia-*^ acid on silca 

. Luj-Sj 70 atm ,t~,;,^j V • • 

: oVajLtAll jjt uaawJ .77 

(j^> H^-. x^a aqj.ij f ■ — > 1 1 JU 1 n^-TjjjJLiA j.$ ir> (_^Jj_La (J.C j u -r- \ I ^_ CjiXj) 'J^'l (jr"^ (J.J i^aaJ I ajJ 

. tiJL) ai^=ajJLjjjl (j a -i so ^jLlII JLju ■■^— -j Li aJI A^sJLtjaa < f L ia a I 1 qJ I (jjj-i-i 

SO3H 6N+a OH 




NaOH 



HCI 



Benzene sulfonic acid Sodium phenoxide 



Phenol 



t (j I j 7i Jj-La ciJI L^3 icLLuaJI A_ J alxaJl > 1 i/i^i Laf 

Lai ( Propene u^>j>f!l SU^Ijj <jj>VI 5-L^=J1 Vjl *jj < Cumene cff^^tl <yi 

2_ jl Jl^Uo/j J a Lt^a AICI3 *j_iLajjVl JLJj_$li^ Aljlis^L iJLUJI iJUJ! '2- 

. ojliJI iJUJI 

. JlcI "'" J a I «^— 1 4_Lal_k. 4_lLus SjLa x_a tiijj aAjjiAI I ^j^ t^ a I Jl-jr" 1 nL 

-CH CH3 

+ CH3 CH^CH2 




. w . 






AJ4«aaJI iL^uS^Jl uUuLui 



jaiaatlll 



"aU ,hIjj JJLsiIj ^jlJI j Hydroperoxide ju , ,,^-ij^.uajjUgJI ^ T l-l J tj^aj^^tl ^^ s-'j-^' J>-^ (*- 



CH 3 



OH 




CH CH3 



CH3 



+ 02 



,C CH3 

COT ' 

1 O OH 



A 




Phenol 



+ (CH 3 ) 2 C = 
Acetone 



Benzene 



.CI 



ONa 



Cl 2 




40 C 



Chlorobezene 



NaOH 
3 

330 C 



+ 

H 




Sodium phenoxide 



Phenol 



: /_L La '"' »j LLflJl a i'iVj-<-^ tl Cj^LcLaj «_ifc1 (j- 

:>uyij u^=jyi ^UaucV Jj~^=JI cy* *U! £l)2Jl - ^ 

. <*-jJLc Sjlj^v. is^jjlj J j se ^— 1 1 1 £jje-u I j| ^ ^— ' tl (j Ea ♦ j La in ( jjjj^l /.Ir 



2CH3CH20H 



H2SO4 



O 
140 C 



Ethanol 



(CH3CH2) 2 + H2O 



Diethyl ether 



CH3CH2OH 



H2SO4 



o 
180 C 



CH2=CH2 + H2O 



Ethylene 



^U /) -wtl «^a Lp-L3e-i •■" JLlC dil_Li^=JI ■ t^»",'a 4_jii]Lii]|a ijajlill O^a^t^aJI Lai 



. vv . 
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: Oxidation a o^fcl 

JJ ' ...^— f""a Sj^JLill oVaJt^aJI Lai . S^UI ',' ...^— jt,l JjjI^jlIL) ^1^...^— j«j^-^tl ^^k^aJI 



o 
CH3-C-CH3 
CH3 



:4_jiILiII L^iyxs 



a, I 1 .1^-1 T 1 ■ » 1 aaj La m ) ( oLalLi^aJl 



Cu/A 



CH3CH20H^r o , — >- CH3CHO 
«■» «■ Cr03 or Pyridine 



CH3CH2OH 

OH 

CH3CHCH3 



Alcohol ( 2 ) 

Oxid.Agent 



Ethanol (1) 

H2Cr207 



Acetaldehyde 



3+ 



CH3COOH+ Cr 
Acetic acid 
O 



H2Cr207 



or Cu /a 



CH3 



CH3 



Ketone 



(J^Laj CjJL»«j2( 



jLc. 1 1 <- I ■ aaj J a 4 a y j la-L^aJ I cHi I Jllui ^~ 'J ' ,;' a jl ' " ' 1 1 Li i " ^~ 'J ^— ' ' 1 ■ -i i uj a y j ifl-L^aJ I JLu_u^=j|SjLj-<fc 



CH3OH + Na 

Methanol 




+ Na 



CH30Na +^H2 



Sodium Methoxide 




+ |H 2 



• U^-JD^V 



Phenol 



. VA . 



uV^ixiJIj uV$*&l AJ4«aaJl *U4£&I uUwLwi X lSLluS uIjum ^uZj 



AlLja . '**'m~ ■ "*' fr I La <~ » S-iLi , "^~'jM^-'^ ( _pa t) g -». 1 1 « a '*"j LiAlla di Va_3t^aJI jJ-cLilJ 

. IjLaa. ^LaLc H (^^ia-^js*. _J^>._^j jJ^LaliJI 

o 

+ 

(Ar)R OH + RCOOH ^ " ^ (Ar)RO C — R + H2O 

Alcohol or Phenol Ester 

+ 

H 
CH3COOH+ CH3CH2OH ^ CH3COOCH2CH3 + H20 

Acetic acid Ethyl alcohol Ethyl acetate 



. VH . 






AJ4«aaJI iL^uS^Jl uUuLui 






CH3CH2CH2OH (B 



CH2CH3 
CH3 CH2 C OH 





(A 



CH2CH3 



Br 



CH3 CH CH2 



OH 



(D CH3 



H2C = C CH20H 



(C 




(A 




CH2OH 



(B 



CH3 



: 4_jJLlII ill L ^—<j 1. 1 (j-a J^-- ><uii (Y 

OH ( c ^ (° 

CH3 





CH3 



(A 



(V 



CH3— CH— CH2CH3 

OH 

O 
CH3CH2COH + CH3OH 



CH3CH2CH2OH Cu ' A > 



CH3— C— CH2CH3 
O 



(B 



(C 





OH + K 2 Cr 2 7 H 2 SQ 4 , ? 



OH 



(D 



(E 



. A. . 



uV^ixiJIj uV$*&l AJ4«aaJl *U4£&I uUwLmI X lSLwiS uIjum ^uZj 



1) 2,4-Dimethyl-2-Octanol. 

2) Cyclopentane-l,4-diol. 

3) 2,2,2-Trichloroethanol. 

4) 2-Butene-l,4-diol. 

5) 3-Bromo-2-nonanol. 

6) O- Bromophenol. 

7) 2,4,6-Trichlorophenol 

8) p-Hydroxybenzyl alcohol. 



:LJLHI cjL^yO s^iyi ^uMI (-,-^,1 (£ 



. A^ . 



uV^ixiJIj uV$*&l AJ4«aaJl *U4£&I uUwLwi X lSLwiS uIjum ^uZj 



: (1) J!>^! oU-1 
.3 ^~.tl"' Jj-^^ ( 1,1-Diethyl propanol (A 

2 t^>i^ J^j-^i < l-Bromo-2-propanol (D 

: (2) J!>J1 oU.1 
4-Amino-5-bromo phenol (A 
2,4,6-Trimethyl phenol (C 

: (3) Jlj^J! L.U.J 

KM11O4 (A 

H 2 



O 
CH3 CH2 C O CH3 
O 
CH3 CH2 C H 



(B 

(C 

: (4) Jlj^JI 0U.J 



CH3 

CH3-CH2-CH2-CH2-C-CH2-CH-CH3 (1 

I I 

CH3 OH 

CCI3-CH2-0H (3 
CH3-CH2-CH2-CH2-CH2-CH2-CH-CH-CH3 (5 



Br OH 




(7 



. AY . 




4-J.i^* uA\ 4 JJjJlII 4 ^-il^J.1 

.cviiTlo lliiipllli].cvifill p ilnlll nnlnllniiiinqnll 










•3 

«3 







: {_yl^- Sjjl3JI tlLjJ-J (jj^-ij J 1^1 Att I j_4 J<»^-i" LajLlc 

./o(J 4 i mJb 2jljLj>JI oli-lt> (jLSjJ JJ VO^^' J-^^ (j^ 

.Overhead Projector ^^ij o^j^ jL^- . ^ 



■ J+ 



La^a 






. Ar . 



:2UJLiw6- 1 

jl J-Jjf 4_cj_a-»-a jl Jj^— I If ( _ ? icj-a-^a (j^. R j Rj_l*j i^«^>- R-O-R <LaL*JI 4 «j r^-itl oljJij^l JJkG 

Oj. lh& 4 Dl i" a j i <~ CjI ijjjj i—s-al < i ■■ 5 1 1 j i R 4_c a^_a- alt 4_!taLa-a R 4_cq_a^>JU jt^aj LajLLc iJbLjILa dil ijjjj 

/f j A l" -»- ^ ^j LJ£,a.».>.\ | ^J 0^-"** LoJLlC LiiJj 

' a I . V." Vj ^JL^o^l I j '^** )** ' -■"■«- d) Lc Q-a^-t ' ) ^~ ' s (ft^J 4 «-il ifaJI ^ S M laJl ' < ' "**- *-— > 1 >1u2m a j i i ■■" *§_ 
4_cj-a-»-a 4 j a i n" ^ ^^-ij «LJLfl (jl'^^l mi" a (j Lie J-a-^i I (_£l ^IjLalLa j-Ij^I (jL^= 'Jj Lai ' Ether j~jj1 4-^I^-i 

CH3OCH2CH3 CH3CH2OCH2CH3 CH3OCH3 

Ethyl methyl ether Ethyl ether Methyl ether 



CH3 



Methyl phenyl ether Phenyl ether 

( Anizole ) 

-O-RjLpeLcdJjj t Lm ,,r,lt IUPAC ^' ;jjf ~> tv, ^ — . .^..■-Vl.^s.-.yi^Vl --'ty^i Lai 

J_jljf . fc» At jf c 4 xL^aJI 4_dj-a-»-a R jj^"' LaJLle(AlkoXy) ^ , „^-,j^ tl , t\ At LaJ ^ La «" 4_LjLi 4_cj_a-^i/s 
: 4_jJLlJI iflaVl £ya y.^'j U^s ^Jjj^ 4_^j_a-ai/s R jj^i" Lojuc (Atyloxy) ^ m.^-ij 

/—\ CH3CH2CHCH3 

Br — (()) — OCH2CH3 



OCH3 

p-Bromophenoxy ethane 

2-Methoxy butane 



OCH2CH3 



Ethoxy cyclohexane 

^ ♦' Ur-^- V ^"'^ ^^JJ^ j»LJaJ 2_ 4_Jpj"^l 4 LajljJI (J^^c-Jl ■ ..^-V OXa da At aji-a-" mJiJ I j A 

: (JT L La-a •»- ■ ^"j La-^=> ^j* "- . ,,^-WI oljj I £±£ La-i Jji^l 4! , „l , „tl a^jJjj. 4ja mltl O^L 



. At . 
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1 234 567 89 

CH 2 O — CH 2 CH 2 — O— CH 2 CH 2 — O-CH3 



CI 



O 

Oxlane 

or 

Tet ra h yd r of u ra n 

(THF) 



1-Chloro-2,5,8 -trioxanonane 

l/Jb La I j" I j a I ^j- ^ J'' ' <^li'>3-iVL> 4 tr> La* ^ a I la ) di Li-a uii i_i!l_LAa 




or 



Tetrahydropyran 



O 

1 ,4-Dioxane 
or 

1 ,4-Dioxa cyclohexane 



CH 2 



- CH2 

Oxirane cepoxide 

or 

Ethylene oxide 



O 



Oxetane 



or 



Trimethylene oxide 



• '- J l>~^ ^r i SHzP'"JL) 1 -'4ir J^ 1 - 1 '?)-'' -^^"J aJuu liAJja ( ,_uL»JI (jjftJi ^- j.'J S3 <Ji-J' ' ''"j 1 *^' il (jLiic 
(jja-II ^_ L^j jLSj /Jj il 4_j_)l ^— 1 1 > I ' " ' I 1 ^— <j 1 1 (jLoic dil_».\_5a dil i_3j in ,j^ * ' (jLiic CjU>- j_J (_j \ I 533 1 a n i 



tLi_i3 i_j «.LXI (^r^ 9 * J)^ J ^ (j^~^ ' *■'— *>' ^- r - <Sul ij^* * * t r J 3'- )L ^ (1)' ' (j'- , 9'-*~'' <— 1 '>-'^^'' u ^ * J ' ' ^ 'Ms • 4_jjia2JI 

: ^LlII _a-5ti]l ^yJLc 4jt^ ,,av Liii^.jjJLjjk iiajlj-i tiiljj jib^l ^-a- , «^->\ ^yJLc (_£Jl!I j-sJI ^yJj^'^-iJ^I TTjj-ILi 



. A© . 






AJ4«aaJI iL^uS^Jl uUuLui 






R 



R 



O- H 

O R 

x R 



jLiajJI a (jLiiiJl <*j>» j_J '-^p- (j-° ' ^~" tVI a Cj| \Iu2?la i'iVjv^-i tl ^_i ^ *« j I 5 a ?r (<-» aj Jajljy. /_L L*-j^a 



4_jjLjjJI 


(jLiiiJl 4->-jl 


c^lh^ 1 ujy 


j$_l_U v I 


V-^Pl! 


l_)jju 


f °78 


46 


Ethanol 


CH3CH2OH 


LiJ iva» <_1 a ju 


r °24- 


46 


Methylether 


CH3OCH3 


<_JjjuV 


f °42- 


44 


Propane 


CH3CH2CH3 



:UjLk£'ij £!>%?! uVUuJ 6- 3 



a 1 1 -»-" 1 ■<" liU J ^-ij ( ^ , ,,-wtl Sj| |. >J j A la I <\ a\ 3j<_i^a SI a 1 ^— 1 al j i se 0^— 1 al( 4_jjL!LI (JjjLsJLI (j-o 4 Jj ■ V>« tl 
SjlJt ; I j J It I j . a . »" (j2 LJ aljG JLlC jj._3»JI (_ c^j AJ^ ^J LijLjl»jl^z3 SJLiLj '"'I •^—< ■) a CjIpJ^I (j| ^°J 

(_,jJI ( Peroxide) ^ ...^Si\ jjjja i jLa 3 '«j^ a *eLa-u l^lf Uj 2_ ' . • ." ""','( <4uLiJ^I °LAjV' S-c-aLsOiLais 



^yj| (Ml JLjJLsJI o1_1^_l^= jj-^a 4 lj|q 4_j_<^=> £fll loL Julu ,.<^-WI Jjj-S Jj-^-J (j-C 



U ^= « J J 



Fe ^MMI JljJlsJI j_a_j| ^ tajLJ ii— p- t JU in^-i^l Jjj-fl ^^JLl d_jljisJ J flit J ^jJI _pjVl JJ FeSC>4 

: /Ju I 1^— 1 «LjJJ Cjul_jj_d ajiltl (j ajl 4.SI (<->| JLlC >_o^»» 1 (JS-I $j V"« jt^aj dJI (j aj^l I jufc ij^" . ^.-n. £jjoa 



. At . 






n vi ^ ,- +++ SCN 

Peroxide + Fe >- Fe(SCN)3 

J-*- 3 * ' dj^ J- 3 l * *™ a 

: L^-Lad-ojQie-o jj |j La ) Jlu ■■^— 1 2 1 Jj igls a J oJt^aJ la «. LLI j G I (j-° J-^^ ' ' ^■l'""" ' (^~JJ ' J-* 
( h J^'*' (jj JLj j_jj 2 I j_i_Li23 -5j^*-o (jl JJ ) (jj m'^Jj-LJIj ajjJij) i^aJl Ji^a^aJ g^ il^i^" . ' 
. (jjiri^-i^l Jj^ Ai^J *-.'.' ■■".' jL*-oJVl JJ (J^J^ ^^ (Ji 

. , La a± i a aae i ^— i a y 3 iQ-L^aJ I j-1^ A' J-sr" i nl . ' 
. I J 1 1 " ' A L^Ase ' a 2 )l i^>- 4j»- n_J ^_ \ ^3j 1 1 C-<J>-i^=u' jiua a I JL^-"i < nl . ' 

ciJ ju J) '^— i II (_pa-a a«j '"' *J sc^a II 4_LaL*^a JLlC 4 a M La 1 1 <>j_a> *CIJ •<~<Vj-»-^^ tl ^-j^a ^Lll plvjjl . ' 
'**''> "'„ J ' '-"i** - " 1 ' A 1 1 "-"' i "~ J i> J-J^s- d_2ji_LaJI olX—tb . Lu i ■■ ' d_jJLc ajl i_j>. d)U>. j_J JL_lC ) ^— <j \ I 

. ^ <" j aj 1 1 ; lc iJjLjILtl 

H9SO4 
CH3CH2OH >- CH3CH2OCH2CH3 

140 

7r HI J—LaULjO (j-- <-£J— lis ^ I'll -i" I, I j 1 <~ a d l~L»Ii-ll ' " ' ' ) ""^ ' ) ' ' *"***• ' 4— 2jv.Laj| tfjL—J I ojS a (ft^-J 

(j_o-jf ) o^j m^II (^aj^-^'^tl Teiiljf < (alkoxide ion jlu^J^sJI <jjj! ) oVp-^l] i?- a j^j l,- ~'^ 
. (^L^j^^fJ JIjuIxjI (Jjj-Ls (i>£. Jj^itVl jl_JL^j (phenoxide ion ju,„^a-Lm]l 

CH3 CH ONa + CH3CH2Br ► CH3 CH O CH2CH3 

CH3 CH3 

Ethyl isopropyl ether 



. AV . 
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ONa 




OCH3 



+ CH3Br 



Anizole 



: i£.Lii-aJI 4- Diethyl ether ju'^-x" 2-2jjJa . ^ 

tul>jVlu5kL436- 5 

+ 

CH3 CH2 CH2 CH3 + 2HI ^ 2CH3 CH2-I + H2O 

Iodoethane 



. aa . 
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(^jLJI3JL^l4ik/i) 



C6H5CH2 — O — C3H7 



(4 



CH3CH — CH2CHCH3 (5 



CH3 



OCH2CH3 



(6 



OCH2CH3 



CH3CH2CH2OCH2CH3 (] 
(CH3CH2CH2CH2)20 (2 



CH3 CHCH3 



CH3 



(3 



1) Diisopropyl ether. 

3) tert-Butyl methyl ether. 

5) Phenyl ether. 



2) Diallyl ether. 

4) Benzyl ether. 

6) 4-Ethoxy -2-Methylhexane. 



z*=,\ 



CH3 



(1) + (2) 



CH3 







CH3O + (CH3)3CBr 



© 
(CH3)C — + CH3I 



CH3 C CH2 



(3) 
(4) 



(1 



(2 
(3 



(CH 3 )2CHCH 2 OC(CH 3 )3 



HI acid cone. 



with A 



(5) 



(4 



. h*K . 






AJ4«aaJI ?Ll4£&)I uUuLui 






.5! iUj ^Jl L&jIj ^lcl (jLiLL cjU.jj dJ LJLHI ol <^-»jJLI i£\ . * 

CH3CH2CHCH2CH2CH3 (2 CH3CH2CH2CH2CH2CH2CH3 (1 

OH 

CH3CH2CH2— 0-CH2CH2CH3 (3 



. i. . 






: (1) JI>JI JjU-1 

Dibutyl ether (3 Ethyl propyl ether (1 

Isopropyl methyl ether (5 

: (2) J!>cJ! oU-l 
CH 3 OC(CH 3 )3 (2 (CH3)2CHOCH(CH3)2 (1 

CH3-CH-CH2-CH2-CH-CH3 (6 

CH3 O C2H5 

: (3) Jlj^J! L.U-J 

(CH3)3COCH3 (2 
(CH3)3COCH3 (3 



. <\\ . 




4-J.i^* uA\ 4 JJjJlII 4 ^-il^J.1 

.cviiTlo lliiipllli].cvifill p ilnlll nnlnllniiiinqnll 




«3 



«3 






-iUy^^tl j cj! jujfcjjVl 




uLJ^L&lj uIJLxAJLJVI AJ4«aaJI *U4£&I uUwLwi X lSLluS uIjum ^uZj 



: (_yi^- SjjLall t-^LjJ-I (jj)^~ij (Jj-aAJ! I Jl& (J <t^— i" LajLl^. 
. /o(J Jim Ij SjIjlwJI <jj.jfc (jL22j JJ < -r 1 J ui -^ > ' (J-^J U' 

.Overhead Projector ^^ij <_P=>^ jL^» . ^ 

. SjljLs* J^a-J 5iJL!iJl 4_txlaJI jl_£Ls.l 



. HY . 






AJ4«aaJI ;Lm4&I uUuLui 






iJla .4 juuila a 



: A4J44 7- 1 



4_CJjjj^0 ( Ar) J 4 (JAJS.JjJL_Jjfc Sj j J^ J J^— i 1] 4_CJ_«^* J a Jv lL 



o 

II 

R(Ar)-C-H 



^j-ifc ol jL_jjfcjJ}U iLaUJI 



o 



j\ J j^— 1 11 Qcjjjj^o 



R X , R . R-C-R^ 



:<LaL*JI *» «-j i aaJI OLJalLi^aJI jJvG Lg in . 4_j3Laaji 

■JdJ* 



:uL^^ljuU^JlfrlWj7- 2 

. lUr AC- 4-J-o Lia_d I dJLiJaJ! a *» «-il ifgJI *» 5 Jj La i I L«_ifc < d^ "' ** Jj ' '** *'j"'^^~^ CjI JLj-ffcJLj'ifl J J -i i ■■" ajJ 

:4JLJ| Atl 4_3j>AaJI 

iC acid (jCi <4^=JI Jjlm mJ d. J-*. d_! ^1 UU (jia »^JI a_lJ (j^a ^JLiLiJ^I JL-j-AjJ^I <j lm\ (j" iSu 
I J—jjfcJLj^l <_>^_»J 4 j <i i n" (j— a ?r i>Tm I <t^-> aldehyde J—ufcjJf .lA <ilj ( (j>< a-xtl ^ nil J^s-L-J ajj-^ail) 

4-La II 



o 



H — C— H 

Formaldehyde 

o 



(AjLLaJ,! ^y^a-a->»Jl 



■ j 'I LaJU ^>^a-a->ul 



Formic acid 



Acetic acid 



CH3 — C — H 

AcetaHehyde 

jj'j ^=JI oljj JJ ajLi^lJ 4_j-Lp^UI <_3_aj_^JI aljLa-"i 11L) icj-aiLI J ■ "N ■ "^ <-— > 1 1> ol Jlj-AJlI^M ^ -t i uJj I jufc 

(c— c— c— c=o) 



. ^r . 






AJ4«aaJI iL^uS^Jl uUuLui 



ja-tftUl 



4__.q-*j>_ > I <>j__> (j ■ i ■" SJbjL-JI i_.a^_»_U » <<-» ajs /,!<* _)ljL-JI /-*i n^OI <__m_»JI _)L_ i ■ ^--j 1 1 4 j q ■ ■<" JL-L__ 

: ^_J1__1 J lit I £)jo 7r i?-i"m Lh^-i 

CH2CH3 o 



CH3 — CH — CH — C — H 

B 



CH 3 

Dimethyl Valeraldehyde 



•'"'1 *' y -=-_l| - Lu_) 



V 3 ^ 3 ) J^J--- 3 - 1 



O 



jj 4 La Pj 1 I x.j.aL^tl ^Lc-uf Vjl j^— J '" a OL_j_ ; i_=__l _L «_il jgJI Lot 

: ketone 3 g____j «__._M <*iao <*j ( 4jjl_»»j_M __ij^_»_l 

o 



CH 3 — C — CH(CH3)2 

Methyl isopropyl ketone 



CH 3 — C — CH3 

Dimethyl ketone 
( acetone ) 

Phenyl J ; mtl ^j^s^-a ,__!_. _;j_so ( jl1\ oUy.j^^tl a ^ti *l_*_ui j_kT 2_ phenone J_-__ j-^j I j-a 

:3_j]l_J| 4_la_M ^a ^ i __u I ^^- JfrJ-L-tl ^--^--Jl a_l_I £ya (-oic add jO -ic add J_L___Li i_JJ_ *Cuj 



O 



o 



O)— C — CH 3 



Acetophenone 



O^c^o 



Benzophenone 



: 4_ual Pi 'r]\ 4 i <} f k" ! 1 



: oIjuajJVI - Vj| 

t 4_JjL-iAJL.lV I 4_tlj^j>U,l ^ If UVjil - fll *J___th JjI _tl _)l___J_ t | p ...I _l - e c_3j_sj| JljLJ__-l a_j 
— LjJL_«o1 4_uj_3J .. "_jf iLjLjJI *_y3L_»_,l j_=-j_ij 4-jJL_j_bJL.J'_'l J-L^j^tl ^yj s.lj_ul 4_u jjj_=__ I 4jL__L__l fft\pj 
(j_a __l_j_==ij_tl <>j.__> 1_J L*-j3 (_;_«___) _,J-I1 (j_i__j _*l <, (ft (j _=_ <)jj . L_£J 4_L_j3j_tl __ljjJI aL-'J^ I fl 5 j-i rn _Uj_«o 

:3____! dj___ , l 



. Hi . 






AJ4«aaJI iL^uS^Jl uUuLui 






o 

CH3 — C — H 

Ethanol 



CH 3 o 

CH 3 — CH — CH 2 — C — H 



3-Methyl butanal 
O 



o 



C^C-H 



Benzaldehyde 




C — H 



CH 3 

p-tolualdehyde 



-A^J-^ 



tCiLiq n^-i t| — LuU 
JL-u Jj-Lsl jL^-=»«J t -^P" <^ilj-JAJ-JVI ^- 4_*_p_t,l djg ni'tl ^j_c '"'I 'ij".^^ tl S-i^ ■ ■<" < klUao V 
a_lJ ]§_ - e C-3j_^>JI J_st*( - al (j-JS VjL_l) - One *■ UrtU *JlJ-"i mJij i J_uj-!j_^JI 4_^j^si/J ^J-^-J 

4_!LjJLjJI X-j-aUsiil »l <a > hT j^=> J-3 iJU-jp- IUP AL d J q i n" ^_ d «_iIiJL! A jq i n"itl (j n flj *_ pj «_J (j-^J (J-J-l^-lj *— i i 1 

. 4_ujjj_^=J! d 1 1 ill i ntl (JT ic I $ ♦ i >» I j^a JJ jLiijj 



o 



o 



CH 3 — C — CH3 
Propanone 



Cyclopentanone 



o 

CH 2 = CH — C — CH 3 
3-buten-2-one 



a j.Ja.aJ I d A , ^.tl dil j (J—jjoj i^aJI 






4- L,J 4J3L5JLI ol jL_ukjJVl jl <\c oL^jj (j-o er^l .-.I'.y^^utl j oljujkjJVl jLdi oU-jjus LfiljiJ ^ ^ 

L^Ijli 1— *J^ <LjJjjs.jjJLj.ifc 1 t-» 1 1 aj (J^^c /-ic olJoILj^aJla CjI JLufcJlj"2 I 2)JL3 ^J-^- ' • ■ ■ ■" <. ,Jh\-^l\ (jjj-II ^- LJ 



. <<0 - 



uLJ^L&lj uIJLxAJLJVI AJ4«aaJI *U4£&I uUwLwi X lSLluS uIjum ^uZj 



c = H H 



^ajjLufc eLs-ila) 

Formalin (_,» mj ^La Jji^a J^n m. ^^JLl j l^>j ^jJI ( jL_jjfcjJLajj-a]l 4_^II CjI Jl_iAJl&M (3-a 
Ju-AJlII /i i n^?l Lai . 4 t-Xal a.j ; j j U a j 4 a, ajt a a >l a-^=i J a ♦" ■ ■■_' illLxa ji/imU ]2_ i_£JJI J-*J ' ( JUAJ-!Laj^3 /37) 
( (Jj)"m i n^l ( jl mi'iVI 4_*_i-dljJlj 4-o^l, I OLJjILi^aJI (j-°J • l£J-*"^ -^'j^J tiLpJ-u J I (^^ia-o^s. j-jjiajso ^_ (_]_<; ♦" . «y*i 
U " J '**' ^~^ '■J-^*- .1 a „'- )Lja J a ***' ' "„' ^ ^~ 1 ' ' '"■'■! x_j-a^«J «.!_ U ^_ <_iaj_ja 4^56 JLlc /-i*J (J^L-u Q-&9 

toVp-^tl Sjlmi^-.! (>a .1 

2_ I jloj a I i^— ( S—JjLidLja aj , ,,^—J* J^al^tJ S_j]j^M oVj-^e-^=JI a J . ,.^—X k ol jL_jjfcjJ^M_^j_L2aao 

4_jqjLl!I i'iVj-<-^ tl »,i . ,.^— .1 » i~il *'j"^^-^ ll )''"'**•' La in . '"' »j->^ 1| 

o 

Cu/A II 

CH3CH2CH2OH ► CH3CH2C — H 

l-Propanol(l) Propanal 

OH 

I II +3 

I H 2 Cr 2 7 II _ 

CH3CHCH3 > CH3C — CH3 + Cr 

o 

2-Propanol (2) Acetone 



. «U . 



uLJ^L&lj uIJLxAJLJVI AJ4«aaJI ^Uw&JI uUtAwl X lSLluS uIjum ^uZj 



'.d-jJOJl 4_l.il ♦ all L__3a lX--.I "'" (J a I »^— i (jjjjaJ ( _ > ___^j_>- Ja_>-aj 4_p Laj j 2 I 4__l1_>JI 

o o 

(Q) + CH3CH2C— CI A1C ' 3 > (Cj)—C — CH2CH3 + HC1 

Ethyl phenyl ketone 

2 (1 



2CH3OH + 2 ^ 2 H C H + 2H 2 

500-650 C 

o 

PdCl2 1 1 

CH 2 = CH 2 + 1/2O2 *- CH3 — C — H 

H 2 



(2 



; , ,-. 1 1 ,9 < " 1 1 *< aj 1 ^— 1 1 1 ) 1 ■ V>-». 1 ,T 



: <lc 1 " ^ ' 1 ^_ c^ ' 'J '»' — ' ' 1 J- 1 
-,0 . 



•UJ)"'.!" 1 '^ jjj''^~^~ (*-^J 5^0 C »j'j-=- *^»j-5 ^ ' r (_H/Lstill (jyi^- 2-propanol jL>*j j'j-°i SUml^j 

o 

Cu as Cat. ' ' 

(CH3)2CHOH — ►- CH3 — C — CH3 

500 C 

2-Propanol Acetone 

tuDj2^fjuliL*ifrlkttfiL£7- 5 

<Lfll lis 2 I (J—cLij j A (J—uajj^aJ I ^ <- j a«j| \ j <yll J c I A"tl a . 4_jJL*J| I ^"^..l^a ( , , , „ < L_ijLxa^=> J Laj ■"■ ) 



uLJ^L&lj uIJLxAJLJVI AJ4«aaJI *U4£&I uUwLwi X lSLluS uIjum ^uZj 



: ^yL La JL»»il I J^jfc £. 4 a^X I ■ "<><<- I A",tl ^j 

(Cyanohydrine ) ^^jLjjk^JLu^ f iu^V HCN (jr^vjjjLjjJI JljjLuj iaLisJ . ^ 

O OH 

II CN I 

CH3 — C — H + HCN *- CH3 — C — H 

CN 

Acetaldehyde cyanohydrine 

o 

.OH 

CN / 

CH3 — C — CH3 + HCN ■* CH3 — C — CH3 

CN 

Acetone cyanohydrine 

: Lujja zl pi 7i~,~«a *ljs (J^-Lall! . ' 
(j^a-CJ <>jufca Cj^-& * I 4-C «-«^*-a /-ic. (halloo (■r'-'' ' ^ •"■'J^-^ ll (j-a JJLc <t-a di LJalLi^aJ I a Ol JLj-a>Ju2l J <~ I ajJ 

: (jl L^p. G-NH2 2iur,lL Ijl/.g" 
O 
-NH-C-NH2 J ' -^^ J ' -° H Jf H = G 

<_3 i_»jJLI 4 5 M '-^ ^~ ' Cj m-i "t-U ^_ I j ■ V>« 1 J 1 *"' • " ' 4 A I", 4- ^ i-i I Sj ioi a a] -xly\ aj ^J^ I A" II 4_^_pj ^j a^ala . /_JI allll 
(jr I (J9-*i>-"' (^ ' *"* '»' *— ^P* (J^-^*-° ' La ■ u a *2_ (^ylsa-a^J Li ajLc ^J<- I A"ll j_^»ja . O LJalLi^aJ I a ol JLj-ifcJu^l /-Ir 
) 4_jLx^j^~^— 1 tj 4 ♦ - nl"> CjI j (J-jj^jj^aJI 4_cj_<jjx J a (jj_ij^= Sjj (J_*-3c-j^ (J-jj^jj-^a. J I 4_cj_<jjx J a ^r'- 1 '' ' <<^ = >^ »jj 

• Oj? -**' ' "*' f- Odj J^^fr lH - '^ J*" ^** (Lv T ' *"*"'..' ^~* ) .' ^~ 1 * JO ' a ' ( 4 .11 . ..'I CjLjn ill cx^e^a 

(3 

|| ^— v + CH3\ /PSX 

CH3 C CH3 + <0) — NHNH2 — 5-»- ^C=N NH — OT> 

^^ CH 3 X 

Acetone Phenylhydrazene 



. HA . 



uLJ^L&lj uIJLxAJLJVI AJ4«aaJI *U4£&I uUwLwi X lSLluS uIjum ^uZj 



: Reduction Jlp».VI T 

. NaBH4 ajjJjj^iJI JlJjJLj-ifcjjJ J!la SjjlAJI oljjjJLiJI aljLa-'iifiL j| j A-».U ( JA-^JJ- i T jJ' L^-»Af 

OH 
H 2 /Pt , CH 3 — CH— CH 3 

II / 

CH 3 — C — CH 3 — <^ 

\ 1)NaBH4 > CH3-CH-CH3 



2)H 2 

OH 

2-Propanol 

•.Oxidation ;j, w ^->Vl . * 

...^— tjj ^La .-<l*ij",^^utl Lot HjI mi j^I^...^— j«j^-^tl ^^j^^JI ^J\ 2\ jq.„\ oIju-ajlJ^I j , ,,^—f"" 

. I j ■ ,■ A t <_3 aiJaJI C. 

o o 

II (0) II 

R — C — H ► R — C — OH 



. ^ . 






AJ4«aaJI iL^uS^Jl uUuLui 






o 

II /CI 



(^ujisji^iAik/i) 



(2 



: LJLU! oL^jJL! ^ . > 



o 



CH3CH2C— H (1 





C — H 



(4 







(CH 3 )2CHCCH(CH 3 )2 (3 







CH3CH2CH2CCH3 (5 

















Acetophenone 
Benzylphenyl ketone 
3-Pentanone 


(2 
(4 
(6 


Benzaldehyde 
Benzophenone 
Butanal 


(1 

(3 
(5 












: LJLU! oVjUI J^^l T 





+ 


? 


©-L© 




(1 







1) NaBh 


1 4 


? 






(2 




2) H30 


+ 


<^^o 


1) NaBH 4 




? 






(3 


\ /^° 


2)H30 






CH? CCH ^ 


NH 2OH 




? 






(4 











Oxidation. 




? 






(5 


LH 3 U — H 






O 
CH 3CH ?C — H 


H2 /Pt 


^- 


? 






(6 



uLJ$L&lj uIJLxAJLJVI AJ4«aaJI *U4£&I uUwLmI X lSLwiS uIjum ^uZj 



: (1) JljxJI L.U-! 

2-Chlorocyclohexanone (2 . Propanol (1 

. Methyl propyl ketone (3 

: (2) J!>cJ! JjU.1 

XHO 



O 

11 //I 

CH 3 CH 2 CH 2 C-H (4 



CH 3 -C- CH 3 



or 



(1 



o 

11 (ti 

CH3 CH2 CH2 C-CH3 (6 

: (3) Jlj^J! LU.I 

N-OH 

(4 CH3 CH 2 CH 2 CH 2 OH (2 



OH 
CH3 CH 2 C CH3 (6 



\ . \ 




4-J.i^* uA\ 4 JJjJlII 4 ^-il^J.1 

.cviiTlo lliiipllli].cvifill p ilnlll nnlnllniiiinqnll 




3 



AjxwaaJI »L m £JI uUwLwl 



\ £\\ flj '^'^J 4_JL_LXL^=3^Jj^=lJ I (_)I3L$J>» 2 1 







. d^uj-iiiJl ^ala_iJla <Lt_il m^ 'I i " t\l <- I A" 1 1 a 
: < _ y lfi, ojJlSJI <iiiJL! (jj)^"ij Ji^tAtl ! jufc Jo^" -1 " LajLJ£. 

. L^j I A", ,", a a j^I^i . ..^-.jm ^— 1 1 1 ^is Lfljv 2 1 j j 1 1 ■■" . ' 

I j"l A", .*;, a a 4_i1j i g^za ttjj ^— ' II (_p3l T^ » ' j ' ■ V>^-"l <Laj^UI J** I A" 1 1 i_3avl3 JliJlso . ' 

. /o(J dun L 2jljLj>JI ijj.jfc (jL23j !j)\ ^jJuJU (J-^^J u' 

: uUj-tillj^luifJI 
.Overhead Projector ^^ij o^j~^ jL^» . ^ 

. 2j!jls» J^=l-i SilliJI 4_ljJL>JI jLjiLs.1 



\ . Y 






AJ4*s»)i ?Llu£)| uUuLni 






:iUJi«8- 1 

.( "OH) Jj I rl^-IJjJLlJIj ( C = 0) J-J-IJJj-^aJ I (^JLCJ^XlA (jjfl 4-CJj^iU i>j.jfc QJ)^~~ '""j -^ J^J^J ^-J 



a] jjjj < ) 4_JLL»iJ ' ta ij 11 J 1 <in ( 4_jjLijJ'2l ( __pa a_»j>JI ^_ J ^—* 1 



Jii_u %j 



^>>J 



.d_pLaaj2l j^^isa-a^J I ^_ 4_pLaaj1 



:5jt5LiJ! S_l<jjju1I~ 2jl 

.(o~ IXt^Lill JjJLaJI ^_ Tc-Lij^a j-ifc Ln^-i 4_j_Lu 2 Jjj^ (j- 5~3luauo 4jljLjJI s.Lcjjj'alj . L^JLa 
:(4_j_LjjV Jj_us^ (j- 4 ft" <"'U (jlaj-a-iLJ 4juI Mitl s-Laj-u^l t_y*ju (8~ 1) JjJL->.) 



C' rt"i Mil (j^i-I' J-il li^U i^y-a 4jlj i rl ^=3^-)J-^=U I (^la^-^jvjl I, g" j 



jjL^ail 


a • . ,^>ll 


X-Sl Mill A-i-d^fl 


<_,x!lj< Formic U^-.^ 

. J*ill (j? 1j3^UL! (j^ULJ 


HCOOH 


Formic acid 


Acetum ^ui^-,^ 

(jf j>l< JiJI j^^Iij^Ij 

ajlLsJI ^a-ifc Jill (j<i <i^- 

.Jill ££UI 


CH3COOH 


Acetic acid 

Jill (_>i2-*^ 


4 ButyrumUl^. <y> 


CH 3 (CH 2 ) 2 COOH 


Butyric acid 



P ( (X <_3ai_j»JI '"■ a, I -»-" ■ ul a 4 d <<->a-»j<JI *» a La Jp«j /_ If 4_I 2f jdl ^^ t*- 4_a_!L^= CJuij JL-2Ja I j.jfc 

jj-ij^-i 2jjiJ SjjL>JU jjjj^-itl Sjj jj^-i" (X ii~f=«j a^I 5JLJLull 2_ JjIjuII »_Lijj3 ^jJLc SJVjlLJ ill ...y < 

J^ 1 "^JM ^-" il 4-C a-ajx^a (j aj <)-^=> »jj (j^ W^-^ I^A- 1 - 1 £j-al IaJLlI *» j -i ■ .<" 1 1 ^_ LaJLu J^ ■ "^— 'V ) ^-" " 4-C a-a^s-a 



^ .r 






AJ4*s»)i ?Llu£)I uUwU/i 






4jtjL(fa]l 4-lo i n"n ^_l3^j 



*U-a Lkiil I 4-l^i t n"n a-&j3 



o 

a T P a II 
-C-C-C-C-C-C-OH 

5 4 3 2 1 



CH 3 CH 3 



CH3 CH 



CH 



COOH 



tjllc 



2,3-Dimethylbutanoic acid 



*» t-a Uaj 'i ■ ■ "" 



a < |3 -Dimethylbutyric acid 



jLi 



-Ut-ll lu d ' ' " ' 



4-Lt^a-i^a 4.J 



:IUPAC ^lkUUjq tw ithLul5 

O ^r 

CH3 — CH — COOH 

2-Bromopropanoic acid 



CH3 — C — OH 



Ethanoic acid 
(Acetic acid) 



CH3 

CH3 — C =CHCOOH 

3-Methyl-2-butenoic acid 



COOH 




Cyclohexane 

Carboxylic acid 



\ . t 






AJ4*s»)i ?Llu£)I uUwU/i 






: i^L^o^U: liJIS 



COOH OH 



D. 




CH 3 



COOH 



Benzoic acid 



Salicylic acid 




COOH 

P-Toluic acid 

COOH 
COOH | — " COOH 

CH2 
CH2 

CH2 



COOH 
COOH 



COOH 



COOH 

(CH 2 )4 
COOH 




COOH 



COOH 



Oxalic acid Malonic acid Succinic acid Adipic acid Phthalic acid 

LjJjj^=>jjjLiA d| Ltl |,n jJ7 ic ^j^j^Jl ^jufc ^^f^j 4 Fatty acids JjIajJ! <_p3j^»J! . ' 

Jj M - ■• ^ ~— ^ ■ '"' m" i "I ^J*—^ ■"■■ j- if i di Lj I ojj>J I a CjLjLlIII ^j-a a , > i " - -< V ■ (ja-ifcju! a CjqjjJI 

La ^yla a_»j>jl <>ji_<fc (j-°9 

CH3 (CH2)14 COOH CH 3 (CH 2 )i6 COOH 

: ^ 
Palmitic acid Stearic acid 



\ «e 






t 2LLu«%>5;il jiLc-bU 3^b>i^l j*l^ttl 8- 3 

(jLjlc. CjLs. O (2)^a I. If \ L^jLilc. S_>. j_5a ( ^-^^ ** j i k* a <-^-il J '"'I ■^- , ) a <LiLu ,I ^~'J.' ) ^=JI (__>iaa-«-»<J I 
ila-jljj »1 mm| (jj-L 'jJ-JS i^y° J-4-»J I <>Jl-Jj ( (^^Juj.-aJ I (jjjJI ^_ LJ 4_jjL2JLI 4J^_LiaJ(JI dll 1^-ij.JLI *) V>*a 
ekulai-JI (_5_ji_Li jj-C ■ u}->J I x_<j-3eIiJI a j Al la ' ■ -i i " ' La /-lr i> jJLaJI LJ (j| I i^— • Lg-Lu L«_j^ 4 j m^«. ajJLj A. 
I iia_)1 S jjLLJI LJ /Ji-II i"iVj -^^-^U 2 , . ,. ;tl i /-Ha. L^-iLlc. CjLs.j.5 pLajjl j ■ ■< aj La I jLjfca ( 4_jJjj».jjJLijJI 

: (J-ujJLlII (^jA-J LTlJL ' (j-a •»■ i ^->**" I i ^— i ( 4 j m^-j j J ±A* ukijlj j (J-«-C /, '<~ 

° f 100 jl^ ^lij, JV^- 46= (;;r i i > ? JI <ujj ^1 HCOOH Formic acid 
° f 78 jl^ ^li, , J^a/^ 46= (;;r L> ? J! ^jj ^jJI C 2 H 5 OH Ethanol 

^"'- s J ' "\* '-* & 9 s-l—U *--a 4_j_Lp»a jJLi_ifc Jsa_>la) (J_<m <Li1j la^zaajv^aJ I (^ylao-^^JI » j '-^" ■ ■<" I i ^— i 

1 - - "J J ^ ij^" ~~'^—' 4 U^i , „ ,tl 4^il^i , uJajj ^— ' II (^^la a_»j>JI T^j-Ha-i JJ t ■ LaJLi I < iJJ— I' I j— <fc ^_ 4_jJL*JI 

'•9 jj j^=J| oljj JJl-c _5l_j_5jL 4_oj|JlJ| J-JDj < (_' Ltiitl J_^=ljj Lab Us.|jJLal *1_JLI 2_ < cLL-tljJ I j 

_ + 

O --H — O 

/- \ 

R— C C— R 

\ + -// 

O — H---0 

( 4 j m^«. ajJLj A. 4 La 1 1 j i La 5 \ 1 , 1 i La >■ 1 1 (_p-*-i ) 

t 3uLuuS£jj£)l ja>»*} 1 3>a 8- 4 

4— J&3 (ilaa—fljs. 4_jjJIjlJLI tpaq <a ■*» 1 1 (jl J -*»'< 4_jjJLjlI > I /)^a$ q >■ 1 Li 4_iLj ■ ..^— i y i. ^— i 1 1 ^tla a_»j>J I 4 mI^m 

HC1 H2 ° * H3O + CI 

. (JjJLsJLI ^_ L^jLJjj^ x^a (jjlj2 4_!Lj-ifc (jjJ^- j^-»-jj 

+ 

RCOOH + H2O ^ RCOO + H3O 



s . n 






ciilj (JjLj 4-1j)(3 > ii (jyic. JLc 1 i in j_£ jJI jjfc (j^LlII ^Lu] ^jLlII Jj i h^-ij^jj^— < '< QJ^ jS~'*13 ''-*~' fc J 

I^^yJL Ln^-i J j i h^-ij^jj^— i tl 4_cj_<jjx j o t 2r La ~ ' l '^='^ (jrlj- 3 (jt^" ^T ' ' d '**• "»' J^ mm tl 



,0 n P 



R — C •* *■ R — C = R — C < " 

\ X o % 



: Electron-withdrawing group olJgp^J>U i^LJ! oLij^JU . ^ 

<jj-j1 ol_u ( jr lc JLC 1 i n" (_,J-II oLjj£p^=J}L! 4-p.l intl (Jj|jl_JI Jj^-jj (j^ q-ntl ajjs jl jjjj 
a j ~.\.<\jt<- a\ e\ iTuLua e\q i aa ) J '-^ '" > V I (_pl J— i-tl i f I I" /-ic 4_LLa2l (j^ ? • ??-*'-'"' J.1 • "^- | jJi ^— ' ll 

: ^^yJL La J j i n ^-ij^jj ^— i tl S-Cj-a^o (j^jj.^= Sjju 

, -COOH , -S0 3 H , -CN , -N0 2 , Br , CI ,F 

jj^-j 1,1 L.U tiiJJL.^j Benzoic acid ^ 1_j=j_^ tr ici p-Nitro Benzoic acid <ji jl^j I jJ 

. Para x*jX\ 4- ^>^j>i-^=J>U Lt^UJI -NO2 l^^^a 

lElectron-donating group olJgp^aJ^U 5^oUI i^e^^l . ^ 
(jl jJ < u'^i <% f,]\ SjJs (j-- J jlnltl (j^lc- (J-4-»2 oLJj£p^=J}L! LjjUI SJLjuJI cjLcj^j>JLI <>j_ifc 

-OH , -NH 2 , -OCH3 , -CH 3 

. illjaj i ill ^^ T*- (J-^ 'J'- 1 ' • ^~ ' ) V I ^- ' *'J^~'^~^ - <txiUI - C^ri.3 (_pJ-ll ic aj^j^o 
4-LajljJI (J^Li- (j-° I (jl *><* J-*^ Cj LJ^p^aJ"^ I 1 . 1 se i n 4 .ii^i LJ (_,J-II Jj)l^— i tl Sjj (j| Jij.^=ij J^-^ L"- 4 

Sjj ojl_»^jI I ^1^-. dJ_^Lo J_2jj_uLji!I I jl-a (Inductetive effect ^Usol j_u!jj ) ^a U^a-j m 

sjL_jjJI (j>i qjv. jJ 1^-ilJ (pKa) 5 l^j^jxJI «j-^ Mi— «-^ Jj i n^->j-ij^-i tl 4_^j^^o (j— c jj I ^-i 1 1 

: ^h U^d j^t, (Chlorobutyric) 






ci ci ci 

m* ™ nu ™™ CH 3 CH 2 CHCOOH CH 3 CHCH 2 COOH CH 2 CH 2 CH 2 COOH 
UH3 Url 2 Url 2 UUUrl 

PKa=4.82 PKa = 2.85 PKa = 4.05 PKa = 4.52 

ejJ9 iju^iJ = 1 : 92 : 6 : 2 

4^3 a q >! J I 
d_J j—a i_ja d <<->a-»j<JI O— >L> ajjjLc. aJ al Ka d <<-> a^j<JI Cj->Lj ■ _ll ■ "^- (j^Ji-La (j^. d i'<~, a^aJI Jai 1 m>Jj Ijufc 

: i_JbJ| 4^>L«JI ^ ^-y t£J-ll pKa j-oj-ILi 

+ 

[ RC00 ] [ H ] 

Ka = - 



[ RCOOH ] 
— log Ka = pKa 



. 4_^d i 



sj-<j^>J! «j^j pKa j Ka ^rv ^^-*-" (j*-^ Lo-Jaj 



<jl^3 j a^. 'I (J3j pKa *^jj 



t^LlII JjjlsJI LSjLjJI 42>L*JI jc-^jja 

LJsjjj^JI s^L^j pKa (jL^ai Ka ^j^LjJI 

L^ * * 3.74 * 1.77*10~ 4 HCOOH 

A, ^ 4.47 ^ 1.76* 10" 5 CH3COOH 

* * 4.85 * 1.43* 10" 5 CH 3 CH 2 COOH 

t 2LlUmiS$J>&11 JijASil I jrwa^j 8-5 

^_ (j a-ifcjul (Jl~»< i '-^p- ^d- 1 'W-**^ '9 4_pl ( ill (j a-ifcjul /— 4 <Li1ju u-^zaajj ^— » il (^ylaajv^tU *» j » j . La 1 1 j y i aa 1 ,1 Ajfcl 

'. ■ flfl d^il^i , ..^-.ju ^-^ tl ^laajj^til ^ jj^al j " L^aJLl Lai ( 4-Ajum^=3$ij^=> I <<-> a-qj>- . t^»"t J jalaJI i Lai ■ ua 21 



\ .A 






AJ4*s»)i ?Llu£)I uUwU/i 






o 



RCH2 — OH OR R — C — h 



:o!juajJVIj LJjVl ciV^a*^*]) Sju^^f . > 



H 2Cr 2 7 +3 .... . , 
>► RCOOH + Cr ( uj-"' >-^» ) 






R-X CN J ^-> RCN 



I J UuQ ) JLlC S-lij I "^~ ' J M ^~ ' il (__)^3 9-<^><-I I c ^ J ^J>-'i-'-' ' (j; *** 



EhO A + 

RCN — ► RCOOH + NH4 



: (jJJJUll oM^aJl U ui^af T 



R 




KMn04, 



A 



C2H5 

6 

Ethyl benzene 



KMn04 



A 



COOH 

.4. 



Benzoic acid 



\ «S 






t XlLuuS^Jj&I Ji^ASti I u^kUj 8-6 

- + 

CH3COOH + NaOH >- CH3COONa + H2O 

Acetic acid Sodium acetate 

- + 
PhCOOH + NaOH ** PhCOONa + H2O 

Benzoic acid Sodium benzoate 

' (J J .'J ^~^ '- ' "^~ Ly 1 J 4-alLa^a aaj Sa-L^aJ I OLJoj i_^a_jj x^a <Ltlj i a^ajJi ^— ' ll (^psQ-a^sJ I (_^cLiIJ I -i ^— i 

- + 

(At) R COOH + NaHCO 3 >■ (Ar) R COO Na + H 2O + CO2 

/ '• L^4-*f (>aj < ^titJ,! ,J^jj^>J\ Cl Uliia jjd^ 3 ^ • 

RCON 

\ oIjluiVIj RCOORol^.^ljRCOCl^j^Jloljuj^l^ 

O 
.R-C-O-C-R o^c^JI *Lc >L,j 

t^ULutSjJj^JI jajaaJI uL£uu« 8- 7 

d-CQ-aj^a ^_ (-OM) (J J 1 ■■ ^— ■ Jjj 1 ' ' ' ' 4-Ca-<i^*-a (J I JL i" i n 2 4^e_pj d_ilj-<_4^= aj j-^aJ I j^jls ajjj>J I <"<! 5" .". a 1 .^. " 
(j^i <l >JI ( j" L ~ ia (jj ^— i"^ — NH.2 J CI J RCOO J - OR Jio (_£j_J»J Sjj ji 4_cj-aJ3c-C-i J j i n^-ijjj^— i tl 

i"il 2u ■"■ a (j-^ ? ■ ' I J " ■ I ■ ■<* JL-jjs'al al (_^a a-a»Jl JL_jj oi^= a| ^j^-> ^ -wtl ? | o y\ !«.* ,„VI ^_ | ■ 1 ^— . JjJ LaXl 

«_^a 4.jl1j ' " ^-* 1 ' > ^-" ' ' (__>^= a— <s^3*-J I (J-cLaj (j-^a > ifii " <-J-J' i *Q i^ajul T-^La^l I L ^J1 4-jlLi m^aqJv^aJI (__p3 a_»j>J I 

:4_jJLlII 4_liLa"^?l jjjs •»- ■ ^"j I a-^=> 4_AJfciei,l JUlIj^JI 

_ u . _ 






4j£«daJI ?Uu£)l uUwU/i 






a id i ^ 1^—, H d",« i.^j Jl~ ^ 


a id 1 ^ 1^—, n d"« 1 .^j Jj~ ,~,^l c-is ( 



CH3 — C — CI Acetyl chloride 


^.^i ^ -^11 1 ill Av 



R-C-X 



CH3 — C — OC2H5 Et hyi acetate 


>^1 



R— C — OR 








/C — NH2 

Benzamide 


^.^i ^ -^11 1 i^l 




R-C-NH2 



CH3 — C — — C — CH3 Acetanhydride 


(j>><j->.tl «.La ^Li 



R— C— 0— C— R 




II _ + 
CH3 — C — Na Sodium acetate 


iy3 ^ >ul ?c_La 



R— C — M 



d Ojlui£ 



»£> ^— 1 1| (^psajftjfcJl di 1 <r"i m o 4 j q t,«" 7 _ o- 1 



:Acid halides olj^yi i-LWi -. Vjf 
^ 7r f>."M V^= 1 -yl halide xJa^iLi L> ^*il Lr a\]?>'A\ jf *JLiJI *w^l 4. - ic acid *USU Ja-p-^ 

o o 

II II 

CH3-C-OH ► CH3-C-C1 



ftt— <-ul 



Acetic acid 



Acetyl chloride 



T 



: Esters olji^yi U^ui : LuQ 
uVI a_^I U-jjj < -ate ^kiiLi Cy ^>l iMtl jl xJLAJ! *_^VI 4- -ic acid »Ustl Jjlj"m,<j 



\ \ \ 






AJ4*s»)i ?Llu£)I uUwU/i 






o 
CH3-C-OH 

Acetic acid 



O 



-*• CH3-C-OC2H5 
Ethyl acetate 

:Amides oIjuloVi : liitt 



: Jliia .amide Ji^ ^llMtlj *JLiJI *^VI 4- - oic Acid *U7i\\ Ja^: 
O O 

CH3CH2-C-OH ► CH3CH2-C-NH2 



Propanoic acid 



Propanamide 



:Acid anhydrides ^^^Jl ol*L >L> : Lulj 
.anhydride Ji^iL acid ^UA\ JjlZ 



P 



<^C-0-OH 



Benzoic acid 



<0^ cP -°- ? -O> 



Benzoic anhydride 



:Acid salts ^^^J! £>M : L^aU. 



'Lk-^I 4- 



o 

II 

CH3-C-OH 



Acetic acid 



O 

II - + 
CH3— C— ONH4 



Ammonium acetate 



\ \i 






2/1 *» j i La fl '"'I i^3j a L^JLi 4-jU.j ■ a^zaaji ^— » il ( _pa t) a •■». 1 1 dil JLjJLka (_>IaQ-aj»JI dil«.La ^Lia dil O i n V I ' a i ^>**"i 
I j" I) Lkaj jjjo (Jj9l L^JUIr CjLs.jJ (jLfl IjiJ 4 L^jLjjj-a- £)•»_> 'S^P'J i) JLj-J I 4 La )lj II Jj Jt^aJ 4 x^oLav cLUTixjV L^jI 
Lai . *LU '£. 4_uL>jJ J^l L$if La^s t^yljj^JI jjaJI '2- 4->jLt*JU .-.-Vj -^t l jf - ^h,,,^^^' ! ^j^JIJ 
L^jLjjj^. £j-u 4 1/ 1-v.jjJLjlJI 4-La )lj II -5^>-J ' ■■•■■' /.Ir 1 (jLiic. CjLs.jJLi jLj-aj u ^ ( ijiLHill IjLcLa ) CjI JLj-a^l 

. 4_3j_*JI Sjl i^v. ^'J-i J> ' r 4 < 1 f . — > CjljU^aal pt^»« jjLfl I JfJj 
4_5ejjj 4_IjL»ILa LjJLjJLt/s (jl (_£l ( 4 J, Lc Ua j i c (.111 ;^--j * I j''J^~' ^_ diLijje'iM jj_c oljl—ps'iM ( a l"Vi 
. ■ i *a jj 3e*ii I i i**i 1 " 1 1 tiJjjL^=a /_s=js> j LHI I i_u LHI I «■' >^>- (j^ J.l'J.'J *^~^ 4_ca_aj3£/s a^a (*_rA-a*i' 4_ca_a_^a ( _ji>.ljl"ll 

f o o ff 

Hl^. I + C 

R-C-NH2 -* ► R-C = NH2 ? / \ + 

R NH2 

(_^ej>> j luI I i_u luI I ■ ■*-> jj ■>-" * I i_u luI I 

jij-ILa j_i_c (*_rt^-_£p-i-J I »jj (j, If Jj-^s-jJU j__»JI (_ ? _!j^Ii^=J'i; I rj)j_JI (jj ^— lj Jjjl cuJI j_ul_lLI 4_ 3 e- i * l ij 

. t*l)l Ma2L) 4 *i j I 5 a ^ *a i >JI (jajai-i «j0 J <- I A" I T 



^ \r 






AJ4*s»)i ?Llu£)I uUwU/i 






o 

II 

R— C— O 



o 

II 

C— R 



A 



SH2S04 



Acid anhydride 



ff 
R-C-Cl 



SOCI2 
in Benzene 



ff 

R-C-OH 



Acid 




NaOH 



ROH 



+ 
H 



O 
II 
R— C— OR 

Ester 



+ 



R-C-ONa 
Acid salt 



\ \ t 






AJ4*s»)i ?Llu£)I uUwU/i 






(^UUISJt^lAiWl) 



: ^LUI oL^jJL! ^ J 



1) 



3) 



5) 



7) 



o 

CH3CH CHC — OH 
OH NH2 


CH3 CH2 CH2CONH4 
O 



C0 2 H 



2) 



o 



/ 



OH 



4) 



Q\-c-o-c-ch 3 6) 



NH 2 
O 

CH3 CH2 C — OCH3 
O 

h— c— n: 



CH3 
~CH 3 



O 



CH3 CH2 C— CI 



8) 



O 



CH3 CH2 CH2 C— NH2 



a) 2,3-dibromopentanoic acid. 

b) Methyl benzoate. 

c) Methyl formamide. 

d) m-nitrobenzoyl chloride. 

e) Potassium formate. 

f) N,N-diethylpropanamide. 

g) Benzoic formic anhydride, 
h) Ethyl 2-aminopropanoate. 



^ ^e 






+ 
H20 / H ^ 

A 



i) O 



CN 



2) CH 3 ^OV CH 2H5 KM "° 4 > ? 

soci2 7 



o 

3) CH3CH2C-OH 

o 

4) CH3 c -oh 

o 

5) 2CH3 c CH3 



Benzene 



+ 
H 



H2SO4 



? 



s u 






: (1) JljxJI JjU-1 

2) 4-Amino-2-hydroxy benzoic acid. 

4) Methyl propanoate. 

5) Acetic benzoic anhydride. 
7) Propanoyl chloride. 

: (2) Jlj^J! L.U-! 





II 








H-C-NHCH3 


(3 


CH3-CH2-CH-CH-COOH 
Br Br 


(1 




II - + 






II II 




H-C-OK 


(5 


<P)-C-0-C-H 


(7 



: (3) J!j-^J! L.U.! 

V + 9 

H-C-OH ^^ H + H-C-O 

iTil.'ij^l 

+ 
IT 

o + o 

CH3-C-OH ^=^ H + CH3-C-O " ^^ Sjftl ^ " 

lj._i^=> j.3 JJsl (cjLJjp.^-1 tV L AJeliJLI (j^-J>L! ol_Jjp^=JJ iLaoLU CH3 4_clj-*jsi/s cm lim) LjLu Jjaf 



^ W 






AJ4*s»)i ?Llu£)I uUwU/i 






I -i 1^— i d_IajLjLa (J_Sj i_u LHI I lj._&< ^ "".! ' " A ' J <J^— *■ (j-^ 3 J^ T" (J 3 ** '** ''Jl?**'^"" ' ' * ' " A " "" 

: (4) JI>cJ! U*.| 

o 

CH3-C-OC2H5 (4 



HOOC^Q^COOH (2 



^ ^A 




.cviiTlo lliiiplllij.cvifill p ilnlll nnlnllniiiniqoll 







»LLl*V1 



«3 







S-i-il ^1^ 'I i " i^ft <~ I aj 1 1 j j nVi'v'llj j j q , „", 1 1 v^_p~ (j^a ij^illll I Q<~ la 'I ^^A- 1 j-JJ-<CJ' j Cj1_Ljj3 2I 4_i_uIjJ 

. 4-j_iLj\_LaJl .i^lajjla 

t (_yic 0JJ-2JI <_£JLjJlJ Qj^aj (Jjua-aJI I jufc J-l^—'*' LaJLlc 

. Cj1_Lu52I j ' i ■ ■ "' . ' 
. '"'I ^Wl jj.^— ~t iLaj^JI J<- I A",tl e-3_aj_Li ^^^ • 

. Overhead Projector ^fj J*>j*- jL^» . ^ 



^ ^ 



uLLmVI 



AJa«aaJI ?Ll4£&)I uUuLui 



jaiaitUl 



t 3uJa«8-1 

(jj ^— i" JLJ3 ( j "i^-0 j^ ) ^jA-^JJ^-i-* *jj I <j.ft (J^ y i "" LiJj-a'iM ol n" Mia (j-^ *jL- ^ <_?-* '^l—i^ '^' 

. SJjji jf 4-j^tl i^j^^o ^ R ^ .^p. R 3 N , R 2 NH , RNH 2 LJLUI ;LaUJ! 

<2_ 4_j_Li J a 2 I di Lc ajjjsii I < * I I" (Jii-JLj jj 4_jojj>JI 4_a_La_)'2 I ^_ a j i < ^— ■ 4_j_a_ifc1 CjI j I j"l 5" ,", «j £j\ m nil i_pJLJ 

dl iu^fl (jl "^J ( 4-jjJ^I) IxJaJI j_iJ9lJL*JI (j ^J^'^ JJlc ' ^^— j" '-3 JV'"' I t^—< 5-jpJI '"'I i'l'^ll LjjIj^JI 
. 4_a_ii».a < tSl si jj| ijjlja jJLsJI (j^Ji-Li ^yC ^j aj 1 1 (jl Q^~^ p I jj LuLu i " ) I i ^— ij ")'"'*"' '4p'- a J J 2 ' 

t I^TuinljuLLuVl i aludJ 8-2 



: ( Pt ii i/>"tt 8-2-1 



: ^L^l JjJLj>JI 2_ Tc^j^a j_& U^-i aI (ii^lf ih'dh ^J] oL-Lps^l a. 



3 «LjllILj CjI i i al 


2 ijo-iG <— il Mai 


1 4_aJ al CjI Mai 




2 s_5 ' ^ '** > " LaJ lc 




(jA-a» ap '< 1 1 Sjj i La <" < j LajLLc 


' a M *"*' 


(C2H 5 )3N 

Triethylamine 


(CH3)2NH 

Dimethylamine 


CH3NH2 

Methylamine 


Jlla 


Pyridine 


\Q) NHCh| 3 

N-Methyl aniline 


\0) NH2 

Aniline 


Jl ia 

^Ujjl 



^ Y 



uLLmVI 



AJa«aaJI ?Ll4£&)I uUuLui 



jaiaitUl 



CH3NH2 

o 

Methylamine (1) 



: 4^0 uul\ 8-2-2 
(j^a 7e Jajj L«^= a_^VI *-jL^J JJ amine « uati JLal ,;-,[_) jl , „ ,ti 4 .^l a^wi ol h^^M 4 j < • ■■" (j ^= v 

CH3 CH3 

CH3-NH CH3-N-CH3 

o 

Dimethylamine (2) T . ,. . ,L 

K 1 Tnmethylamine (3) 

CH3 CH3 

CH3CH2CHNH2 CH3CH2— N — CH3 

o 

sec-Butylamine (1) Ethydimethylamine(3) 

: 4_jJLlII 4jiLa^?l (jjs -x 1 lajj I a-^=> ^j-^-LfJ^-I '"'I 5j Cm a-^=> ( _ ? -<a lu"^ i-jjLajj'i?! CjLLjjO^M Lai 

NH2 
CI 
NH2 

NO2 



CI 



O-Nitroaniline 2,4,6-Trichloroaniline N-Methylaniline 

£U9 I o3 q ' 1 a a I 4_j_<j ljiJ ^_ (jl aJI a ifc I o ^— i A L^aLk. «.! -y ■■ 1 4 jjj^a^l Ol i ^— is i I j^^ia *_! ■ La «J a I j. ifc 





CI 



NH(CH3) 



CH3 




NH2 



p-Toluidine 



. P- Toluidine (jjjjaJjjIjL Jiia Toluidine Ur ^-^ l$^ Aminotoluene 

ij^-a) 4_JL»JI 0J._& ^_ i_jJl«ja ( 4_JLL>. (j^a 's-V^*- (J - *- 3 " 9J- L ^ ' * )-* fl '* a (1)9 ^~^" (jjJ-j' ' " ' ^aj V 1 ^j'-* * ' '*" * ** 



^ Y^ 



uLlmVi 



AJa«aaJI ?Ll4£&)I uUuLui 



jaiaitUl 



X |\f 
H 

Pyrrolidine 



N 



N 



H 
Pipyridine 



Pyridine 



x l\f 

H 

Pyrrole 




Quinoline 

: SjlSjlXI dsLLua^l : LulS 

*wVI Jl>.Lj S-j-a^=j 2-iLua^\ icj^»m J-oLlj i^p. IUPAC i-j-a Ukil I 4 gjj Utl J^j U" ^j 4_JL>JI <>j._jfc ]2_ 

jf 4_iJ^t^aJI .-.I <-j^y{\£-, ji Lt ,| Lt ,tl 2_ (j;j-M S-lLlLsj oL^j.*^ tiJLLifc jj ^->" La j ?r cdJjj Amino 

vJ^-iaj ^1 - -1 - uJI fC3j-3 J_jJL<Jl3 oLoj-cj>JU did ly>-J AJL.C 4_JLv. ]2_j ( LjjjILi^aJI j| aLjU^jJlJ^lj 4_j_iIa-cj>J I 



CH 3 
CH3CH2CHCH2CHCH3 
NH2 
5-Methyl -3-aminohexane 

H2N CH2 CH2 CH2 COOH 
4-Aminobutanoic acid 

COOH 



CH3CHCH2CH — CH3 
NH2 



2-Amino-4-phenylpentane 
CH3CH — NH— CH2CH3 

CH2CH2CH2CH3 
2-(N-Ethyl amino)hexane 



NH2 
P-Aminobenzoic acid 

(Ammonium ) f^^ai ^kULi (Amine)^-^! » U^U JIjl." .»! ijj>L> ^ oLl^M ^La) iL-Wi ^ 
UliLaVl (j-o 7t <Mj L*^ (3-aljil uj-^^ 1 f^-"' ^^ j-Ajj (Anilinium) ^uAuVLi (Aniline) u^LpVl jf 

: iLJLJ! 



\ YY 



uLLmVI 



AJa«aaJI ?Ll4£&)I uUuLui 



jaiaitUl 



CH 3 

1 + 
CH3-N-CH3 I 
I 
CH 3 

Tetr amethyl ammonium 



+ — 
NH3Br 




Anilinium bromide 



(C 2 H 5 ) 2 NH, (CH 3 ) 3 N, (CH 3 ) 2 NH, : Ji* ( 4-u*.ia JJU^ SJ^*) *U! 2_ VJ j^ jjJLJ! ^U^ 

£) SJjLlj (jj ^— i" Jl_l3 (Jj_)j_^=lJ! oljj ^^a Lxj i n't Jl<^—> -5J-C (jylc ^jILao ^Jsl\ oL.Li/s'^l LJ CH3NH2 
<2_ <_)jj._j I ^i^— itj f HI 4r VJ 1 -*™ ' * 0i ^— ib 3^O3-^J^ =: ' "S^ U -6 J '^-"O 4 .'I LO (jj) ^~i" jK(JJ- : 'J-^= »j j ^ \ 

. (jjj-LjJIj oljib^lj oVaJt^aJI J!La SnUa JJ9^M ^JJ ->»»TI oLuji-U 
i I j . .. A < *_^a 4 j Ll3> ajj j A. iLi-ila j Jjjj ^— 1" . I<- 3 JJ1.2JI LJ (jLi AjojLlJI dil ha 2 la 4_jja2l CjLLi/s^I j-jjjlij 
Cj4-a> 0>Ti I 1 1 eksLujI aJLju I j ■ .< A 1 •jj 4_jjjjs~a jJLjjfc ' ' '9 J QjJ ^~^" (m If "0 JJL-2JI LJ (jjXjjla 4_j!lIl1J| dil m^^i' Lai 
'"'I '^~ ' ) U ' 4 *<j I A a Lu , „ » 4_jJLc 4_jajLLlla 4_jJa2l ol—Lj-a'al £j\ Ar A-^-j^j-lZjuj lj._A . (y\s*.j\J^^A* l )j~i I j^' a 
vS~ '^3 "*" L^*- 1 d .1 '.l^** J L)*^4tr ' J J J A - ' ** AJ^"J ' ■■■■"( 4JL) LLaJ, I 4^^i_^=a jJLi-JI) ^ j 1 La A 1 1 . lc 4 jq ■ V>« II 
(j--o (j^-J-JJ I— *^= d_cuAj (_j.jjj.-3J I (jjjJI LJ (_,J-JI 4 jlj 1 n^=^aJj^=JI (jisj-^-sJ! j^ O Vj-^J==JI (j-° (J^l I (j '*— ' ij 

.(8-1) JjJ^JI 

4 JO .^»tl I " < I . ^— ■ . 1 I ^jjfl Lfcl_L«_! 4 *» j I A /v dlLij-a^LJ 4 ^ I jj J A 1 1 ^3 | 0~*J I ^A" 1 ^ (8"1) JaJLsJI 



2_ 4_jjLajlJI 


(jljlitl Z->-jl 


CJT^J^' jjy 




<_JjjuV 


-42 


44 


Propane 


CH3CH2CH2 


t— ijju 


17 


45 


Ethylamine 


CH3CH2NH2 


<— ijju 


7.5 


45 


Dimethylamine 


CH3NHCH3 


<— ijju 


78 


46 


Ethyl alcohol 


CH3CH2OH 


t— ijju 


100.5 


46 


Formic acid 


HCOOH 



I i»y j' ^— i > I diLL-a^l 4_^j|j cLuiu La in Luaja^l 4_^j|j d_uij 4_^j|j i ljl^z3>IL!| 4 l^^i , „ ,tl dil M^^iJa 
.(Jljj^l (Jl J-*^^' (jJ-4-.iJI pLp j_aJ j_iij jj t 4JJLC.L3J3 f lll 2_ CjLLj.o'^I JJUiixi LaL Call di ^ mil 4jaij|j 






juLLw^iajiAQ8-4 

+ 

RNH2 + HX ^ [RNH3]X 

r-jj—II Jj-^sO (jll <-d_J j 2_ <_m Liit I -3j-*Ja ' 3 .f'^ a^^l CjI Mfl^M (j— o 3_jJlc.LJ9 J_Sf 4_uLa_aj^M ol L^a^?lj 
2_ jp 4_jj|_&j| 4_LajljJI ol_Jjp^=JJ *— a 4. jh 'iU pi Lajf 2_ (JA-a.jp i II ^ If Jj-^-^il J-^*JI ^j-Jj^'^-tlI^I 



NH 2 







Resonance structures of aniline 

i"il c. a a-^a Ltd) - ' J ala. ■ l£ JLjs~a La I jj t_i_^=1 a jj i a ) d_j3Laj| j^l < " ' I i ^— m 1 1 <2_ 4_jJl.cL2jl J-aja I ji_<fc 

. JLjJLJI j^ — SO3M (jjji^l 1 ntl icjjjj^xs j\ — NO2 «>Iu-iJI ica-a^a JiLa diLJavH^aJ^LI 4_ijvL-d 

4 co^skjH J i« CjI *'J))**'^— ' - 1 ** ^ < — >' tM*4J <^->l *'Jh"'^~^ ijrt i 4_<jvl cuJI 4 ca-a^>JLl O-IjLiIi i_ul I jla 

2jj> u If ^^-Jjjp^aJVl 7TJ3-II 4_al~l^-| (jLfl ( J J^-lt^l i^j^jSLXJ jl jj^O^I 4^J^JSLX5 jl — OCH3 u in^-ijiUJH 

4_jJLlII JJiLa^l (jjs •»■ 1 Isjj I a-^a ^Lajj'i?! (j-*- ^' ijjUiUs jljj.3 dlljuj Lij-i ■<*« -Sl-S)" > u jj^^Jp-^' 

NH2 NH2 NH2 

^ > 6 > ^ 

0CH3 N02 



a^ > ull eLajU Aj^clill (JAJ 



^ ti 



uLLmVI 



AJa«aaJI ?Ll4£&)I uUuLui 



jaiaitUl 



< ^jJlAIIj ^Jj^l ^^a- ^' o-° J^ j-i^^ (JT i]LiLll ^^r^ ^' 4_jjmLJs jf VJ < ^ ■\;»-^ 3jlc12 lJf lj^\ ^"1 a^WI ^0^1 

r-jjJI JJ aUj^hm jjjj^-lJI J_^5J JliMill ^jlj^-it^M oLcj-*j>JU (3^*2 d.j^- LirJj^UI SJaLcVl JJ _!i^*j tiiljj 



+ 



RNH2 + H2O =f 



RNH3 + OH 



Amine 



K 



Alkylammonium ion 
[ R-NH3] [ oh ] 



[R-NH2] 



4_*^3 O-ll 



o 



NH 2 



K b = 4.2*10 



pK b = 9.38 

(CH 3 ) 3 N 
pK b =4.26 

K b = 5.5*10 



-10 



NH3 



K b = 1.8*10 
pK = 4.74 



CH3NH2 



(CH 3 )2 NH 



K =4.4*10 Ku= 51 * 10 
pK b =3.36 pK b =3.29 



10 



^ Y« 






$uLLu*l>**J 8-5 

•<~il ij aV I . i .^--"t Jji-La Cj^Ij tiJLLifc 
*_^a Sjj .^«tl oljL_j]Lll J-cUj <_£lJj> u \c JLlaj (jyij^J L^=L.illl J I J p , ,iVI 0>LcLi3 2U —Ij^jj .^— "t|'Vjf 

+ OH 
H3N + R— X *■ R NH3 X *■ R NH2 + H2O + X 


Alkyl halide Primaryamine 1 

:^^JLj l yua\ t _ r Lut^J ^J^l jj^o^l *j0 Jj^-it^l JL^JLfc (J^.Li3 - <_> 

1)CH3C1 

CH3CH2NH2 *■ CH3CH2NH 

2) OH I 

CH3 

o o 

(1) (2) 

^jjLlII lA- *"' ^-° (jr'j lA- ''' (_> c -'-^ (j-o (jyilLj (j^js\ (jr^" (Jj) ' <"> **< 1 1 f J^ 1 "" "- 1 4_S_jj_LaJI jnii mj 

: Jl^pi*VI SU.-.tj^jj,^— ",tl — LJ13 

CjI ,i ~~'j * (j'j-^-'— ' ' ' '"'J '** *-* " ) ' '--'*»•' (^"-J • A —i J L° J(J 2 1 J ** . ^» avlij ill '"'I '^~ ' ) a <J'j-~^ > " ■' 

jjjjj 1 La 1 iij ^_ _LIAIrl4 JLjjJLjjfc aj-J-LojJI aj-jjjJ JQ'i-VU (J^sLjJI a I Jlst" i nu d-uLajj^lj 4_jjLi_i]'2l j^Iu-lJI 

CH3N02 H2 7 R > CH3NH2 

Nitromethane Methylamine 

N0 2 -J*1™L+ (fVNHscT -J^°^ <n^NH 2 




r-jJL^jj JLtAll iy^-jjj^]] (j IU m cl^p- (J^Jliu^l *-a ajj .Sj r f-i 1 1 4 U 1 nljj j^u^M <2_ LIAIH4 4 La > iiIjj tiilj.^= 

. (Jj^Iu-lj I 4-C^-sj^o 



HI 



uLLmVI 



AJa«aaJI ?Ll4£&)I uUuLui 






CH3CH2 c 



N 



H2 / Pd or 
UAIH4 / Ether 



o 



-C=N H2/Pd 



A 



o 



CH3CH2CH2NH2 



-CH2 NH2 



fj_b tiiJjij oLl^sI J\ oIjl^o^I J_p^3 Hofman degradation jUi^ < ^A jf jjm^" aU,,,!^ : li]£ 



NaOBr 



fj^j- 1 - 



o 

CH3(CH2)4CNH2 + Br2 — 4Na ° H > CH3(CH2)4NH2 + By Products 

H2O 

4_jJa2l 'L-ijLajJ'al dil 'ja^l (1)'-^ ** "~ ' ' ^ ^r '- j0 ' ' ~* JJ '"' "** " J ' ' *"* ***** l3d^"^ - J hP"*~' A ** ' ' J*U f-^-*- 5 *? 

. Nitroalkanes jL^JI^p^ oL^^a J'j-^l ~ Y 

(j—jjjjlll {j\ al I al JLcl 1 ■■ a j al »^— 1 < " ■ 1 Lie ^3 1 la 1 La ♦ us '"■ — - 1 I ju&jaal * J 9_-t^=JI (J—cLaj - V 

IU i„\^ Nitrobenzene (jjj.-bjp^ Jlj-^l 4U ,„Ijj ^.1; ,^,tL j, ,>,-»." ^.i-iia Phenylamine 



\ YV 






tuLWsTluikLfl38-6 

: ,Jb La dil m^^L! 4-<^Jtl <~<M c I A",tl ^a 
•.A^jjj^aal 7-^La^ (jji^^— i"J MCI (JlLa 4_ujUtJtl ( j!sj^_>JI *^a (J^LxlII ~ ^ 

+ 

CH 3 CH 2 NH 2 + HC1 »► CH 3 CH 2 NH 3 CI 

(CH3)3 N + HC1 >* (CH3)3 NHC1 

:Nitrous acid jjp^l <_>^-*^ £-* J^um - Y 

'"■ m" 1 ^' 7rj *J ) ' '"""J !_£'-*■ — 4 jlj^M 4__pLaj| j2l dil ij-a*> I * a javTM ill j^jia <jj>- (J—cLij - 

- j a 1^1)4 r>ni-V ia Sjlj_j>. CjUs^jJ JL-Lc tiJbj^i^=jjJL_ijJI (^^ia-flj*. *_^a N&N02 AjJ-Sj) r^-itl 

oL^=,jJLI ^j/^jn^^ 4- ^' Diazonium salts ^^jjLjl!! £>Lai *Lk^^ (a°o° 

JJ Pj^-jJI <_JLLaJI *iWi uJ jl ( pj '>»^JU I ji-ifc £- J u^rViU l_Lifc JL^II * mil Vj . 4-jj)i>,«t| 

O 

PhNH 2 + HNO2 °" 5 C > PhN2 

Diazonium ion 



£j-a 7z3\ ill ) \ ap i 1 1 ^^ T*- ' a I i^aj 4_jJa2l 4 jjl a-i] 21 dil ijaal *— a jaOj ill (_)^a t^ J ^** - < -r 1 

S-j^lillj 3_A]li]| i-uLLJVl oLl^^I (^_j j Mg^t^LL^aVl J I ( NaN0 2 £-* HC1 ,_LoU3 

4_jajLlj| CjULj^aal ■ Lajtj 1 <a m t ^j^-> p ■— " x_-a J-cLilJ 2( 4_j!lIl1J| OLLj-a^l (j| Jl-a- i'^ ( 4_jJa2la 

.( Lpjj ^ ) Nitrosoamine crysf jjjAh s-^j^ 8 

^^Aja.avTM ill J <~ I i ^ajja < " 1 1 i ^— i it \ I (j-o iLa-jLia* JJ )■■ ^— » jj C-oLi \ \c L^eJLa ■ La «" L^-iL^ d-jJa^fl diLLj^a^l Lai 

: 4_jJLlII diVjLtil (j^a ■x '^"" I a-^=> diLcLla J^-^ ■"■ /.Ir 

CH3(CH 2 )4CH 2 NH2 HNQ 2 , ^^^j, ^ ^^ + N2 

(1) amine 



\ YA 



uLLmVI 



AJa«aaJI ?Ll4£&)I uUuLui 



jaiaitUl 



CH3(CH2) NH 



f° + H 2 

HNO2 „ CH3 CH2-N-CH2 CH3 + H20 



2 amine N-Nitrosodiethykmine 

(CH3 CH 2 )3 N ^Npi^ No reactions. 

4 La] ■ uJI - ^ iPi-^' ~ V 4_LaJJI - 1 

: S-pLajj^l oLli/s'^l 4_beJLfc .\ 
(jaj_i ajsi-iJI *—a 4-Ift^ ■ " ' (J-cLalu 4_j3Laa j2l dil 'J^*<l (j^ (L>dJ ' ' ' ' J ^~"^ cA-°2 ' 4-CQ-ajj^o 1 La^i ifuJiHl 4^e_pj 



NH2 



NH2 




Br2 / H 2 




Aniline 2,4,6-Tribromoaniline 

t^\ L^JL^elL! ( 2A- '2' 4-Cj-*Jfc/s £j£. ^jLlII Lja-ufaTllI ( _j_jJLS3 Jjjj-Li £>£. (jAjS\ j-aj)^-! ^.SLa.] j 1 1'^~*\ Q^~~~ [ <1J L^^~ ' 

. ' a A-^" ij ^" a * J «HLLaL*-$-i i^v^-l 'J^ Cf^ a ^ (Ji ?F-*I-"' J^Jjo^' (_H9 J: * , - , (*-* p-*'-"' J4JJ02I <Laai_! lillj ,_Ju ( ^-^l 
NH2 NHCOCH3 NHCOCH3 Nh| 2 
(CH3CO)20 ^N Br2 



+ 
H20/H 



Aniline Acetanilide p-Bromoacetanilide p-Bromoaniline 

: d-pLajij^l Cjl_Li/3 2l SpJ-i .Y 
4_jL^>iJJ LjJ-o <L_p-LJ (J_cLilII d-^jj (_£J— II ~~ N M3 Aj—jiLu^l (jj-^l JJ (J J '>'"" ^-^ I ^"nLaa. (jjJL-j ( jA-- ''l 

p- Nitroaniline < , . ^-»>a Jiia £r^L-i}LI ^j-^i ol5" L ~ u a Ur i^. Jj .,-.-..11 (j^-nj l^h'^I 4- l^°^I i^>*^a 

: iuILlII cjVjU^JJ LS^j 



^ Y^ 



uLLmVI 



AJa«aaJI ?Lbu&)| uLluLuI 



jaiaitUl 



NH 2 



NHCOCH3 



a. 



(CH 3 CO)20 




NHCOCH3 



H2SO4/I5C 



H 2 




H2O/H 



N0 2 

P -Nitroacetanilide 




N0 2 

P-Nitroaniline 



I j Li /-JajLjJ j *—<) \ I ' - ' S~'l) ' ^~~* ' 0'^ T* - ^° 



NH2 



H2SO4 






+ — + 

NH3HS04 NH3 



180-200 C 



*>^- 



Aniline 



^Z3 ijLC-lj US 4 L^jfc^ Ij 



Anilinium hydrogen 
sulphate 



S0 3 

Sulphanilic acid 



J-; ^ L-S- 



V Ui 



l*- 1 



^i. 



-*^a 



<_)! LAjOl 



_ufc 



tj^LL-LlI Jaj_tjw 4^1; ^ 4- J^«" L t M ^J^JI H 2 N-(CH2)6-H2N"l,6-hexamethylenediamine" <-d 
^ mj 1_*^3 hexamethylenediamine ^ ^ d__g^i oL^j^s^o *_jj! J-*^; j— *• T >,> ^->>q <^l ^j 



Vv- 



■J' 



^-j- 3 J- 1 ^ x3- 



e3 ' ) < r 1 f . — t 



j<u^ ^aj C6H12N4 : LJbJI aJU^J,! Siu^tl dJj 1 Ll^j) urotropin 
<yj ^La J$l=t* jl^jj j! ^^ < j-M iSu^Lj ( formaldehyde) J*i!l jlj-ajJI 4JLoU-»j j.r>.^j . ^l^-,^" «^a °» 

O-jI^sLlII pr i j|j 4.C.I i La JL if jjl ifglll J ( J <a it! J lAJ 1| j • ■ V.-»-"t . . ) g ^-. 1 . £—, 11 t, I | j_ifc Jo*"' ■ ■< » 

Ja. .LsJj J_^li!l 4-^ :l - ! u^j^JUi^' J-"*" 1 *■",' tiilJL-^. < octogen Jlj hexogen oL^aj-AJUj^ r>,^i!j 

C6H5-NH2 (J^-Lh^' lc Li_LaJ I j j-LlaJL I ]§_ 4 -i^U 4 jj La ♦ II ol ma^M (j^a . L&^-ti: j 4-itj La^ I Ja aa-j SjJlc.^1 

^j^LjJ.1 jj-Ul <>o ^yJlill < k^aill J>Uk (jL^= jLala 4 *Vj^' 4jj_L=u<J| oL^=jJLI *jfcf (^a j_£l»j Jj aniline 

a] ii— Ja- ' L-*^-*^ 4_j£L_LaJI jljJ.1 IcLi i^aJ 4 j lih^jJI Sjl— 11 ' Jj^' 4_jJLL*JI c-lj-jJI 4_jL^j ^"^.j ^ loUI 



^r. 



uLLmVI 



AJa«aaJI ?Ll4£&)I uUuLui 



jaiaitUl 



J^v. lcmj-^UJI c. \$JI 2_j "L-^ (hydroquinone) jj^^jj.' .^j; '*^— " 4- '- L * M^--*^ < j±$ <^\ 



^n 



uLLmVI 



AJa«aaJI ?Ll4£&)I uUuLui 



jaiaitUl 



1) CH 3 CH 2 N(CH 3 ) 2 



3) CH3 CH2 N(CH3)3l 



2) CH3CH2CHCH3 

NH2 
4) CH3CHCH2CH2CH2 
Br NH2 



il .1 



5) 



-NH2 



6) 



CH CH2 CH2 
NH2 OH 



Br 



1) Cyclopentylamine . 

3) 1,6-Hexamethylendiamine . 

5) N,N-Dimethylamine . 



: 4_jJl1II 1 " < I 1 i ^—<j \ I f.\ -y u\ '?, y> 

2) B -phenyl ethylamine . 
4) Benzylamine . 
6)tetra-n-Butylammonium 
iodide . 



_O^I .Y 



+ - 



7) P-Aminobenzoic acid . 

1) CH3CH2CHNH2 

^ H 2) (CH 3 )3NHN0 3 

/ x 4) (CH3CH2) C NH 2 

3) ( NH 



' a llo . 1 



5) 



7) 



N(CH3)2 CI 



N(CH 3 )2 



6) 



NCH3 



8) (CH 3 ) 2 CH N (CH 3 ) 3 Br 



2 N^QVnH 2 ' CH 3 O^O^NH2 j <^^NH 2 (A 



^rr 






o 

II 

NH 3 , (CH 3 )2NH , (CH 3 )3N, CH3-C-NH2 (B 



: LJLU! o^jUi! J<^=1 .1 



a) (CH 3 CH 2 )2NH 1)CH3Q > ? 

2) -OH 

Br Br 

b) 4 ^^ 6 

N02 NH2 

H 2 / Pt 9 

C) CH3CH2CN *■ C 



II 4NaOH 9 

d) CH3CH2C-NH2 + Br2 H2Q » ' 

+ - 

e) CH3NH2 + ? CH3NH3CI 

HNO2 9 

f) (CH3CH2)2NCH3 ^ • 

NH 2 ¥ H 2 

g) 6 + ? — - B Y' Br 

Br 
h) ^^ — NH2 + CH3CI ► ? 



^ rr 






( ^ULtfl dJb-^l 4LLul jaw uLjb-l ) 

: (1) J|>J| oU.J 

1) Ethyl dimethyl amine . 4) l-Amino-4-bromo pentane . 

5) O- bromo aniline . 

: (Y) Jlj^JI L.UJ 

^ CH2NH2 (4 N «2 (1 



(CH3CH 2 CH 2 CH2)4 N I (6 

: (T) JI>uJI ol*J 

.(_£jjLJ (j^j&\ (3 .^yCUj a^jjjjoI tcJLo (2 

.^15 cj^al (6 .^jf crysf (4 

: (o) JIj^JUjUJ 
P-methoxy aniline > Aniline > P-Nitro aniline . 

: (1) J|>J| LU.I 

CH3CH2CH2NH2 (c (CH3CH2)2 N CH3 (a 

.J^L^Jxx^V (f HC1 (e 



\rt 






<jiaLjpl : Nj « m dUU.1 4_*^aLv. < i-jJLU'i?! AjjjIsjlII s-LtAji^aJI . <lLSIjlxC ^jj dJLlljLtC. t (_£jLtjv. . ^ 

f UA<\ 

^^ "\M 4 (jisLjivJI < \j » , ,. dJJUl 4jljoLs. ( 4-ja ■ V.«tl r L ^<^— 1 tl ^j„ ,,.j -qJL-u 4 <_)LjjJI .V 

j»^ ^\A < (jisLjivJI 4 _ap ■» r .1 tiJJUl 4-*j3L>. 1 frLjLc-jL^aJI (J J (Ji-JLa . r-L»JI (jLajl > n JL*^t/s < i-iljLija . £ 

«UtjaLs> ( d-pLaaj^l <Ljq ■ V>« Ti ; I ^0^^-^ il . JL«j>- < (j I J j se IT I a faJL_d ( <_)Ljjula JLs^t/s t ^j . .. — tl .0 

aY • ♦ ♦ 4 ^IsLjiijI i ij » . .. tillil 



l.Fessenden, Ralph J.and Fessenden, Joan S. Organic Chemistry ,2nd ed, PWS, Boston 
1982. 
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dljjixl* 
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